
TECHNICAL MEMORANDUM 

at 

• ' l^O: Mar>' Logan, USEPA , , . , , ^„„„ 
ou 1 Au u n.u- CDA March 11,2008 
Sheila Abraham, Ohio EPA ' 

Ml FR: JoeGormley, Randy White, Steve Finn Project No.: 933-6154 

RE: STRIPPING/STABILIZATION/SOLIDIFICATION (S/S/S) TREATABILITY STUDY 
iia NEASE CHEMICAL SITE, SALEM, O m O 

The purpose of this memorandum is to summarize the results of the Stripping/ 
^ Stabiljation/Solidiflcation (S/S/S) Laboratory Treatability Study conducted in connection with 

the above site, and to make recommendations for design of the full-scale operation. 
Comprehensive results for each of the study phases are provided in the report by the treatability 
laboraton/ (Kemron, 2007) that is appended hereto. 

1.0 SCOPE/OBJECTIVES 

•• The scope of the Treatability Study is described in the approved Pre-Design Investigation Work 
Plan (PDI ^̂ ôrk Plan; Colder Associates, September 2006). The overall objective of the S/S/S 
techno bgy is to reduce the chemical leachability of the treated material to mitigate future releases 
of chenicals to groundwater from the area of former Ponds 1 and 2 at the Nease Site. The 
primat;> objective of the S/S/S Treatability Study was to determine the most appropriate methods 
and admixtures for full-scale operation that will result in adequate strengtli (to support the 
constna:tion of a geosynthetic cover) and a substantial reduction of chemical mass and 
kiachability. 

The treatability testing was conducted in four phases as detailed in the PDI Work Plan: 

• Phase I - Field Sampling and Baseline Characterization; 
• Phase n - Screening Tests; 
• Phase rn — Intermediate Tests; and 
• Phase TV - Verification Tests. 

2.0 RESULTS 

2.1 Phase I - Field Sampling and Baseline Characterization 

During Phase I, the area in former Pond 2 that exhibited the most highly elevated chemical 
impacts v.as identified and, with USEPA/Ohio EPA approval, samples were collected for use in 
tie S/S/S treatability study. After receiving the samples, the laboratory homogenized the material 
(^vhile seeking to minimize loss of volatiles) to create a "parent mixture" and then performed 
biiselirit: pihysical, chemical, and leachability (SPLP) testing to define the characteristics of the 
u]Ttreai:£d material and to confirm that it was representative of severe field conditions. 
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2.2 Phase n - Screening Tests 

In Phase II, the parent mixture was treated with 10 different stabilization/ scjlidification (S/S) 
admixtnire formulations to determine the strength properties of the mixtures. Based on these test 
results, and with the approval of the USEP A/Ohio EPA, the following two admixtures were 
selected for iurther evaluation: 

• 7 5% Portland Cement / 15% Class "C" Fly ash; and 
• 7 5% Portland Cement /15% Lime Kiln Dust. 

2.3 Phase HI - Intermediate Tests 

In Phase III, aliquots of the initial parent mixture were subjected to pre-treatment by air stripping 
and zerD-valent iron (ZVI). Samples fi-om these untreated aliquots were analyzed for TCL VOCs 
on a tola! constituent concentration basis and in the SPLP extract. The results were comparable 
to thosi; for the initial analysis of the parent material. Samples from each aliquot were then 
subjected to pre-treatment by either air stripping or ZVI addition. VOC levels in off-gases were 
measured for various durations of air stripping. 

Following pre-treatment, the samples were mixed with the selected stabilization agents (7.5% 
Portland Cement/'15% Class C Fly Ash and 7.5% Portland Cement/15% Lime Kiln dust) and 
allowec to cure for 21 days. After 21 days, the samples were analyzed for concentrations of TCL 
\ OCs on a total constituent concentration basis and in the SPLP extract. 

The res ills of Phase HI testing demonstrated the following: 

• Both the air stripping and ZVI pre-treatment steps provided significant percent reductions 
in total VOCs; however, air stripping ultimately resulted in significantly greater percent 
reductions in leachability compared to the ZVI treatment; 

• The Cement/Class C Fly Ash and the Cement/Lime Kiln Dust formulations provided 
similar percent reductions in total VOCs and leachable VOCs; and 

• Air stripping along with either the Cement/Fly Ash or the Cement/Lime Kiln Dust 
formulation appears to provide the best treatment and stabilization formulation for 
meeting the remedials. 

2,4 Phase IV - Verification Tests 

Phase IV - Verification Tests were designed in consultation with USEPA and Ohio EPA to 
confirm and fiarther evaluate the treatment effectiveness of the selected treatment train (air 
strippin^/stabilization/solidification) and the selected admixture (7.5% Portland Cement / 15% 
Class "(D" Fly ash). In addition. Phase IV also compared two air stripping durations (90 minutes 
and 135 minutes) in terms of overall achievement of the remedial goals. 
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Baselire Confirmation 

Prior to Phase IV tests, rapid-tum-around TCL VOC analyses were performed on aliquots of 
untreated material, as a baseline confirmation, to ensure that the verification tests would be 
performed on representative samples. The results were compared to the initial TCL VOC results 
that were performed on the parent material at the beginning of the treatability study. The results 
showed reductions in both VOCs and SVOCs compared to the original baseline, particularly in 
tlie VOG fraction, however, the nature of the contamination was essentially the same. 

Contra.! Samples 

Control samples were tested at Day 21 to identify the contaminant losses/reductions related to the 
sample storage/testing processes and not due to treatment. Review of VOC results showed 20% 
to 50?''c reductions in total VOC concentrations and 50% to 60% reductions in SPLP VOC 
concern rations, compared to the Phase IV baseline. Review of SVOC results showed consistent 
aad sorietimes apparently greater concentrations after 21 days. These "increases" likely reflect 
the heterogeneous nature of the samples. Reductions in VOC levels in the controls suggest that 
laborator)' samples may overestimate the VOC reduction that might be achievable in the field. 

Air Stripping 

During air stripping, both samples showed decreasing VOC concentrations in soils throughout the 
first 90 ffiinutes of the air stripping process. The sample that was treated for an additional 45 
minutes showed less than 1 percent additional removal, a difference that was well within the 
natural variability of the results and therefore not material. 

Stabilization/Solidification 

Follov/ing addition of the prescribed admixture and 21 days of curing, the samples were tested for 
both physical parameters (volume expansion, unconfined compressive strength (UCS), and unit 
vveight) and chemical parameters (Total and SPLP VOC and SVOC analyses). The results 
showed the following: 

• Soil volume increases of between 15% to 18%; 

• UCS results ranging from 640 - 705 pounds per square inch (psi); 

• Unit weights ranged from 127.6 - 129.3 pounds per cubic feet (lbs/ft^) substantially in 
excess of the strength required to support the proposed cover; and, 

• There were further reductions in both total and SPLP VOC and SVOC concentrations 
associated with stabilization/solidification; with overall contaminant reductions greater 
than 95% when compared to the Phase IV baseline. 
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3.0 KECOMMENDED PERFORMANCE TARGETS 

11* 

Based cm the results of the S/S/S treatability study the following performance targets for fiill-scale 
implementation on-Site are recommended: 

Parameter 

P.eduction of Chemical Mass and/or 
C^oncentration 

Chemical Leachability 

Strength 

Target Criteria 

> 90% Reduction in the arithmetic mean total 
VOCs and total SVOCs compared to the 
arithmetic mean of the Phase I baseline 
samples collected for the treatability testing 

>90% Reduction in arithmetic mean total SPLP 
VOCs and total SPLP SVOCs compared to the 
arithmetic mean of the Phase I baseline 
samples collected for the treatability testing 

Arithmetic mean Unconfined Compressive 1 
Strength (UCS) greater than or equal to 15 psi 

4.0 RECOMMENDATIONS FOR FULL-SCALE USE 

The selected treatment train for full-scale operation is air stripping followed by stabilization/ 
solidification with a Portland Cement/Class "C" Fly ash. Operational parameters are listed 
below: 

11 

Operational Parameter 

^.ir stripping duration 

Reagents 

^.pplication Rate 

Performance Measurements 

90 minutes 

Aqueous slurry of Portland Cement and Class 
"C" fly ash 

7.5% Portland Cement / 15% Class "C" Fly 
ash, by weight 

• Total VOCs & SVOCs 
• SPLP VOCs & SVOCs 
• Unconfined Compressive Strength 

The fo lowing refinements to the performance and operational parameters are recommended 
based on liie laboratory tests and experience with similar projects: 

• Allow use of alternate additives, in addition to, or in place of, cement and fly ash, to 
permit remedial contractors some method flexibility in meeting the required goals; 
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• LCS compliance tests should be conducted on laboratory-prepared samples using the 
ŝ ime quantities of additives. This is analogous to the testing of concrete cubes to verify 
t?ie strength of concrete in construction projects and is much more efficient than taking 
post-treatment samples. Compliance with the standard should be based upon the 
arithmetic mean result from approximately 10 samples. If the laboratory-prepared 
siunples indicate non-compliance then post-treatment field samples could be collected for 
verification; 

• The reductions in total constituents and SPLP leachate concentrations, should be assessed 
on an arithmetic mean basis from at least 10 samples distributed throughout the target 
treatment zone and tested using the same methods as utilized in the treatability study; 
and, 

• Field verification should be obtained by constructing a series of "test columns" as the 
first part of the remediation. Results from these columns would be used to verify the 
precise means and materials that will be applied in subsequent freatment. 

5.0 FEFERENCES 

Cfolder Associates, 2006. Operable Unit 2 Pre-Design Investigation Work Plan, Nease Chemical 
Site, Salem Ohio. 

Kemron En\ ironmental Services, 2008. Treatability Evaluation In-Situ Stripping / Solidification 
/ Stabilization; Nease Chemical Site, Salem Ohio, March 2008. 
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1.0 INTRODUCTION 

KEMRON Environmental Services, Inc. (KEMRON) is pleased to present the results of bench-
scale tesiting performed on material sampled from the Nease Chemical Site (hereafter the Site) 
located in Salem, Ohio. The treatability study was performed to evaluate in-situ treatment / 
solidification / stabilization technologies capable of remediating former pond materials located at 
the Site. Specifically, the primary objectives of the study are as follows: 

• To evaluate the effectiveness of air stripping for reducing VOC concentrations prior to 
introduction of the various S/S agents; 

• To identify formulations using cement- and clay-based S/S agents that will provide the 
desired bearing strength and physical characteristics; 

• To evaluate the reduction in total constituent concentration achieved by the selected S/S 
agent formulations; 

• To evaluate the reduction in constituent mobility provided by the selected S/S agent 
•'cirmulations; and 

• To evaluate whether zero-valent iron amendments provide additional reduction in total 
constituent concentrations. 

This project included a treated strength objective of 15 pounds per square inch (psi) as 
determined by UCS testing. The following is an outline of testing: 

• Untreated Characterization 
• Preliminary Solidification / Stabilization Strength Screenings 
• Irtermediate Testing 

o Batch Control Testing 
o ZVI Strength Evaluations 
o Air Stripping and Solidification / Stabilization VOC emissions, strength and 

leaching evaluations 
o Final ZVI strength and leaching evaluations 

• Verification Testing 
o Batch Control Testing 
D Air Stripping and Solidification / Stabilization VOC emissions, strength and 

leaching evaluations 

The following sections of this report include Information regarding the protocols followed during 
each phase of the study and the results of testing performed. 

2.0 UNTREATED MATERIAL CHARACTERIZATION 

On September 14, 2006 KEMRON received materials from the site. Upon receipt, the samples 
were logged into KEMRON's sample tracking database and placed In refrigerated storage 
ma ntained at a temperature of 4 degrees Celsius (°C). A copy of the original chain of custody 
record is presented as Attachment A. 

Pace 1 
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Upon aLthohzation to proceed, KEMRON combined and homogenized the chilled site materials 
to form one material. Chilling the materials prior to homogenization minimizes the potential for 
volatilizEition of organic constituents that may be present in the site materials. Homogenization 
was perormed by placing the contents of the containers into a stainless steel mixing pan and 
gently n"ix ng with stainless steel utensils. Additionally, the material was sieved through a 0.5 
inch sie\'e to remove particles and/or large debris facilitating bench-scale evaluations. Once 
homogeni.":ed, the untreated material was placed back Into the original shipping containers and 
relumed to refrigerated storage. The final homogenized material will be referred to as the 
"untreatfjd material" in the remainder of this document. 

KEMRON performed both chemical and physical characterization testing of the untreated 
material as outlined In the original scope of work. Characterization of the untreated material Is 
an essential component of the treatability study. The establishment of the baseline 
characteristics of the untreated material is important for ensuring that the material Is similar to 
those expected at the Site and for evaluating the effectiveness of treatment. The following 
chemical characterization analyses were conducted in triplicate on one aliquot of the untreated 
material in accordance with the referenced test methods: 

F'ARAIVIETER IVIETHOD 
Total Volatiles EPA Methods 8260B 
SPLP Volatiles EPA Methods 1312/8260B 
Total Semivolatiles EPA Methods 8270C 
SPLP Semivolatiles EPA Methods 1312/8270C 
Mater alpH EPA Method 9045C 

Geotechnical characterization testing was also performed by KEMRON. This data is used to 
prepare 3ost estimates and design specifications with regard to full-scale treatment. The 
following geotechnical characterization tests were conducted on one aliquot of the untreated 
composiie material in accordance with the referenced test methods: 

PARAMETER IVIETHOD 
Moisture Content ASTM D2216 
Eulk Density ASTM D2937 
Specific Gravity ASTM D854 

The results of chemical and physical characterization testing performed on the untreated site 
materials: are presented in Tables 1 through 5. Complete analytical and physical data reports 
of untreated material characterizations are included as Attachments B and C. 

2.1. Untreated Physical Properties Review 

The results of physical properties testing, including moisture content, bulk density, material pH, 
and specific gravity are Included In Table 1 attached to this text. Testing was conducted in 
triplicate in accordance with the appropriate American Society of Testing and Measures (ASTM) 
or EPA methods previously referenced. Review of Table 1 indicates that the untreated material 
exhibited a moisture content of 31.63 percent (%), with a solids content of 76.07 %. Additionally 
the site material had a bulk unit weight of 118 pounds per cubic foot (lbs/ft^), a material pH of 
6.32 standard units (s.u.), and a soil specific gravity of 2.71. 
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2.2. Untreated Volatiles Review 

The results of the untreated total volatile analyses are presented In Table 2. The following is a 
summar/ of the data presented In Table 2. Note that tables presented within the text of this 
report are nnerely summary presentations and may not Include all of the information presented 
in the attachments of this report. 

TABLE 2 
TOTAL 

VOLATILES 

Btjnzene 
Clilorobenzene 

1,2-Dich orDbenzene 
1,4-Dich orDbenzene 
Hexachlcrobutadiene (i) 
1,1,2,2-Tetrachloroethane 
Tetrachlcrosthene 
Toluene 
Tiichloroethene 
m. p -Xy ene 

UNTREATED RESULTS (^g/Kg) 
A 

51,400 J 
30,300 J 

3,880,000 
29,600 J 
< 13,500 
241,000 
966,000 
35,900 J 
73,600 J 
30,200 J 

B 

43,900 J 
29,000 J 

3,410,000 
27,500 J 
< 14,100 
202,000 
874,000 
31,400 J 
59,900 J 
26,300 J 

C 

48,500 J 
29,500 J 

3,330,000 
26,500 J 
18,600 J 
192,000 
888,000 
33,400 J 
63,600 J 
29,700 J 

Average 

47,933 
29,600 

3,540,000 
27,867 
15,400 

211,667 

909,333 
33,567 
65,700 
28,733 

Note tha: "J" values indicate that the analyte was positively identified at a concentration between 
the anal^lical reporting limit and the method detection limit. 

Review of the total volatile organlcs data Indicate that the organic compounds present in the 
highest concentrations include 1,2-Dichlorobenzene, tetrachloroethene, 1,1,2,2,-
tetrachloroethane and trichloroethene. Concentrations of these compounds ranged from an 
average of 3,540,000 micrograms per kilogram (|jg/Kg) to 65,700 \̂ glKg based on three 
replicate analyses. Note that due to relatively elevated analytical method detection limits 
utilized for testing, sample dilutions were necessary. Additional compounds may be present in 
the untreated site material but at concentrations below the detection limits of the analytical 
equipment. In other words, the lower contaminant concentrations were "diluted out". 

The results of leachable volatile organlcs as determined by the Synthetic Precipitation Leaching 
Procedure (SPLP) are presented in Table 3. A summary of data presented in Table 3 is 
included below. Based on the data presented in this table, it is evident that while greatly 
diminishejd, all of the analytes present in the sample on a total basis were also detected in the 
SPLP leEichate. The SPLP procedure has a 1:20 soil to leaching fluid requirement. This 
togethe'- with the selective leaching that occurs under inorganic acidic conditions accounts for 
the lower concentrations as compared to the totals analyses. Some compounds present in the 
SPLP lesichate were not reported as detected on a total basis (i.e., chloroform, 1,2-
dichlorcethane, ethylbenzne, isopropylbenzene and o-xylene). The very high method detection 
limits; and therefore, the "diluted out" effect In the totals analyses are likely reason for the 
discrepancies. 
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SPLP 

VOLATILES 

Benzene 

Chiorobenzene 

C'hlorororm (i) 

1,2-Dichorobenzene 

1,4-Dich orobeiizene 

1,2-Dich oroethane 

Ethylben^ene 

Isopropy benzene 

1,1,2,2-Tstrachloroethane 

TetrachlcrcRthene 

Toluene; 

Trichloroethene 

0-Xylene 

m, p -Xj'̂ en'; 

TABLE 3 
RESULTS (Mg/L) 

UNTREATED-A 

Result 

3,220 

1,380 J 

67.4 J 

80,800 

567 J 

482 J 

265 J 

388 J 

13,000 

27,000 

1,760 J 

3,610 

161 J 

924 J 

Detection 

Limit 

62.5 

62.5 

62.5 

62.5 

62.5 

125 

125 

125 

62.5 

125 

125 

125 

125 

125 

UNTREATED -B 

Result 

2,400 J 

1,280 J 

-

92,300 

659 J 

304 J 

273 J 

397 J 

10,300 

30,600 

1,570 J 

3,120 

162 J 

970 J 

Detection 

Limit 

62.5 

62.5 

62.5 

62.5 

62.5 

125 

125 

125 

62.5 

125 

125 

125 

125 

125 

UNTREATED -C 

Result 

2,350 J 

1,250 J 

-
92,300 

604 J 

286 J 

268 J 

395 J 

10,600 

29,000 

1,560 J 

3,020 

137 J 

955 J 

Detection 

Limit 

62.5 

62.5 

62.5 

62.5 

62.5 

125 

125 

125 

62.5 

125 

125 

125 

125 

125 

AVERAGE 

Result 

2,657 

1,303 

22 

88,467 

610 

357 

269 

393 

11,300 

28,867 

1,630 

3,250 

153 

950 

Detection 

Limit 

62.5 

62.5 

62.5 

62.5 

62.5 

125 

125 

125 

62.5 

125 

125 

125 

125 

125 

Note thai, in calculating the average contaminant concentration, KEMRON applied a value of "0" 
if the contaminant was not detected during analyses. In some instances only one replicate 
analysis ndicated a detectible concentration of a particular contaminant. 

2.3. Untreated Semivolatiles Review 

The results of the untreated total semivolatile analyses are presented in Tables 4 and 5. The 
following are summaries of Tables 4 and 5. Review of the untreated semivolatiles results 
indicate that 1,2,-dichlorobenzene and benzoic acid were the two semivolatile compounds 
detected at the highest concentrations on both a total and leachable basis. Additionally, the 
analytica results Indicate significantly lower concentrations of leachable constituents when 
compared to concentrations determined on a total basis. As stated earlier the selective leaching 
and the 1:20 dilution account for the reduced concentrations observed in the SPLP data as 
compared with the totals results. 
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TABLE 4 

TOTAL 

SEMl^'OLAllLES 

1,4-Dich] orobeiizene 

1,2-Dichlorobeiizene 

Hexachlcroethane 

Benzoic: ;ici(l 

h exach Ic robutadiene 

Kexachlcrol)en;;ene 

RESULTS ( us/Kg) 

UNTREA 

Result 

6,150 

838,000 

6,220 

58,100 

1,370 J 

2,810 

TED-A 

DL 

1,050 

52,300 

1,050 

4,180 

1,050 

1,050 

UNTREATED -B 

Result 

7,540 

976,000 

9,780 

68,700 

2,630 

8,670 

DL 

1,110 

55,600 

1,110 

4,450 

1,110 

1,110 

UNTREATED -C 

Result DL 

8,350 

1,110,000 

11,000 

61,500 

2,790 

6,590 

1,110 

55,600 

1,110 

4,450 

1,110 

1,110 

AVERAGE 

Result 

7,347 

974,667 

9,000 

62,767 

2,263 

6,023 

DL 

1,090 

54,500 

1,090 

4,360 

1,090 

1,090 

TABLE 5 

SPLP 

SEISrrVOLATlLES 

1,4-Dicalorobeiizene 

1.2-Dichl orobeiizene 

Hexachlcroethane 

Benzoic acid 

2 4-Dichlorophenol 

UNTREA 

Result 

272 J 

37,100 

-
4,360 

-

FED-A 

DL 

255 

2,550 

255 

1,280 

255 

UNTREA 

Result 

274 

37,600 

178 

4,720 

33.9 J 

RESULTS 

TED-B 

DL 

25.5 

2,550 

25.5 

1,280 

25.5 

(Ug/L) 

UNTREA 

Result 

229 

31,800 

150 

4,230 

31.2J 

fED-C 

DL 

25.5 

2,550 

25.5 

1,280 

25.5 

AVERAGE 

Result 

258 

35,500 

109 

4,437 

22 

DL 

25 

25 

25 

125 

25 

3.0 PRELIMINARY SOLIDIFICATION / STABILIZATION STRENGTH 
SCREENINGS 

3.1. Overview 

Upon completion of the untreated material characterization testing and following discussions 
with GO'Cler, KEMRON proceeded with preliminary stabilization treatment. KEMRON performed 
preliminary stabilization testing in order to evaluate a variety of mixture designs that may be 
capable of meeting the technical objectives for the project. All preliminary evaluations were 
performed using the homogenized untreated material. The following is a brief overview of the 
solidificaiion / stabilization treatment process. 

Solidification / Stabilization treatments can be utilized to remediate a wide range of materials 
and contaminants. Typically binding agents such as Portland cement, slag, kiln dusts, and fly 
ashes may be blended with soils, sludges and sediments to treat hazardous wastes through 
mechani:>ms such as binding excess moisture, macro and micro-encapsulation, hydraulic 
coriducti>/it]/ reduction and pH adjustment. 

Solidification is the process of reducing the excess water In a waste sludge. Waste 
management laws generally prohibit waste sludge containing free water to be deposited in 

I w ^ P l l l l R ^ r l l ^^f^ contained on this sheet shall not be disclosed without prior approval from 
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landfills. Slag Cement, Portland Cement and other reagent combinations react and chemically 
bind excess water in a process called hydration. 

Stabilization is the process of chemically changing a hazardous waste material into a less 
soluble cr less toxic form. Slag Cement, Portland Cement and other reagent combinations 
accomplish this by raising the pH of the waste material. Many toxic metals found in waste 
sludge have their lowest solubility at higher pH levels and are therefore less likely to leach. 

Encapsulation is the process of surrounding waste particles with a layer of material that is very 
low in hydraulic conductivity. This layer of material inhibits the leaching of the hazardous 
material. Slag Cement, Portland Cement and other combinations lower hydraulic conductivity, 
providing significant reductions in the mobility of toxic material. 

3.2. Trecitment Procedures 

Foi" preliminary stabilization treatment, KEMRON prepared a total of 10 mixtures to evaluate the 
effectiveness of some common binding additives. Table 6 presents the mixture designs used in 
this phase of testing. 

TABLE 6 
KEMRON 
SAMPLE 

No. 

SI'0190-001 
SH0:.90-002 
SIiO;.90-003 
Si;0190-004 
Si;0190-005 
Sf'0190-006 
Si;0190-007 
SE;0 190-008 
S [,0190-009 
s;f:oi 90-010 

REAGENT 
TYPE 

Type I Portland Cement / Hydrated Lime 
Cement / Lime 

Cement / Lime / Bentonite 
Cement / Lime / Bentonite 

Cement / Class "C" Fly Ash 
Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash / Bentonite 
Cement / Lime Kiln Dust 
Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust / Bentonite 

REAGENT 
ADDITION 

(%) 

7.5/10 

10/10 
7.5/10/2 
10/10/2 
7.5/15 
10/20 

10/20/2 
7.5/15 
10/20 

10/20/2 

WATER 
ADDITION 

(%) 

20 
22 
20 
21 
9 
12 
24 

8 
10 
23 

Mix development entailed blending the reagents thoroughly with tap water followed by blending 
with the untreated material. In order to simulate in-situ treatment, the reagent combinations 
were mixec with potable water to form a pumpable reagent slurry. Mixing was accomplished 
using a bench-scale Hobart-type mixer equipped with a AYi quart stainless steel mixing bowl 
and "flat beater" type paddles. Treatment utilizing this mixer Is intended to simulate, to the 
extent possible on the bench-scale, potential full-scale remediation options. This approach Is 
routinely utilized to simulate a wide range of potential full-scale remediation approaches, 
including both in situ and ex situ applications. Note that KEMRON's approach to performing 
bench-scale testing has been reviewed and is routinely accepted by EPA and full-scale 
solidificalioT / stabilization contractors. Mixing was conducted at approximately 40 to 60 
rotation;; per minute (rpm) for 60 to 90 seconds or until mixture is visually homogenous. 
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The following is provided as an example of the reagent and water quantity determination for a 
109g sample of the untreated material. In a mixture with a 10% addition of Portland cement, 
10% hydrated lime and 22% water, 10 grams of cement is blended dry with 10 grams of 
hydrated lime. This mixture is then slurried with 22 grams of water for every 100 grams of 
untreate(J composite material. 

Immediately following mix development, each treated material was placed into plastic cylindrical 
curing molds and placed In a humid environment for curing. Throughout the curing process 
KEMRON evaluated each mixture for potential setting via pocket penetrometer testing. At the 
7-day cunng interval each treated material was subjected to UCS testing In accordance with 
ASTM D2166. 

3.2.1. Review of Strength Data 

The results of penetrometer and UCS testing performed on the treated mixtures are presented 
in Table:; 7 and 8. Review of the penetrometer data indicated that each material exceeded a 
penetrometer strength of 4.5 tons per square foot (TSF) at the 7-day curing interval. 

The following is a summary of the UCS data presented In Table 8: 

TABLES 

KEMRON 

SAMPLE 

No. 

SE0190-001 

SE0190-002 

SE0190-003 

SEOl 90-004 

SEC 190-00 5 

SEO190-006 

SEOl 90-007 

SEO 190-0015 

SEO 190-009 

SEOl 90-010 

REAGENT 

TYPE 

Type I Portland Cement / Hydrated Lime 

Cement/ Hydrated Lime 

Cement / Hydrated Lime / Bentonite 

Cement / Hydrated Lime / Bentonite 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash / Bentonite 

Cement / Lime Kiln Dust 

Cement / Lime Kihi Dust 

Cement / Lime Kihi Dust / Bentonite 

REAGENT 

ADDITION 

(%) 

7.5/10 

10/10 

7.5/10/2 

10/10/2 

7.5/15 

10/20 

10/20/2 

7.5/15 

10/20 

10/20/2 

WATER 

ADDITION 

(%) 

20 

22 

20 

21 

9 

12 

24 

8 

10 

23 

UCS 

flbs/in^) 

28.9 

32.4 

19.2 

23.7 

225.4 

312.0 

198.8 

78.4 

91.7 

44.9 

Review o' UCS data indicates that the mixtures developed with reagent combinations Including 
class "C' fly ash yielded the greatest strengths at the 7-day cure Interval. Class "C" fly ash is a 
by product of lignite coal combustion and contains a relatively high percentage of calcium oxide 
(CaO), generally more than 20%. This relatively high lime component gives class "C" fly ash 
cementitcus capabilities when hydrated. 

In addition to tne class "C" fly ash mixtures, those developed using combinations of cement and 
lime kiln dust (LKD) also yielded significant unconfined strengths. LKD is created from fine dust 
particles [)roduced during the manufacture of lime from limestone. As the limestone is heated in 
a rotary k In these fine particles are removed by air-pollution control systems. Depending on the 
initial limestone, specific LKD materials may contain significant percentages of CaO which, as 
previously mentioned, can aid in material solidification. 
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Based on the results of UCS testing performed on the preliminary mixture designs, KEMRON 
and Golder selected two of the preliminary mixture designs for additional testing in later phases 
of the study. 

4.0 INTERMEDIATE TESTING: TREATMENT / SOLIDIFICATION / 
STABILIZATION EVALUATIONS 

4.1. Intei'mediate Phase Batch Control Testing: Time "0" and "Day 21" 

The control testing was established to bracket the testing that occurred during the Intermediate 
Phase ot testing. The testing included totals and leachable volatiles analysis on a portion of the 
untreate(i material at both Day 0 and Day 21 corresponding to the start and end of Intermediate 
testing, -cllowing Day 0 sampling, the untreated material was placed under the same 
environrriental conditions as the treated materials (I.e., placement in curing mold under moist 
conditiors). Tables 14,15, 20 and 21 present the data associated with the control testing. 

4.1.1. Review of Batch Control Data 

Day 0 and Day 21 total volatiles data is presented In Tables 14 and 20, respectively. The 
SPLP volatiles data for Day 0 and Day 21 is presented In Tables 15 and 21, respectively. The 
table presentations below compile the data for ease of discussion purposes (I.e., Table 14 and 
20 are presented together). 

Review of the "21 Day" total volatiles control data presented In Table 20, Indicate fairly 
significant reduction compared to the "Time 0" control presented in Table 14. Note the 
presence of "J" values indicates a detection between the method detection limit and the 
reporting limit emphasizing the results Is a quantitative estimate. Review of the leachable 
analyses indicates much more consistent results between the Day 0 and Day 21 controls. 

TOTAL 

VOLATILES 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethene 
m, p -Xylene 

Table 14 
Time "0" 
(^R/^Cg) 

Result 

3600 J 
3910J 
892000 
6840 J 
6430 J 
3650 J 
22600 
161000 
3710 J 
7670 J 
5900 J 

DL 

2020 
2020 

20200 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 

Table 20 

21 Day Control 
C^g/Kg) 

Result 

961 J 

231000 
1580 J 
1250 J 

10100 
18700 

1870 J 

DL 

871 
871 
871 
871 
871 
871 
871 
871 
871 
871 
871 
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SPLP 

V O L A l l L E S 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethene 
m, p -Xylene 

Table 15 

Time " 0 " Control 

(ue/L) 
Result 

492 J 
474 J 
56300 
412 J 
129 J 
135 J 
2540 
15300 
474 J 
826 J 
522 J 

DL 

62.5 
62.5 
62.5 
62.5 
125 
125 
62.5 
125 
125 
125 
125 

Table 21 

21 Day Control 

(usA.) 
Result 

309 J 
380 J 
54000 
411J 

-

152 J 
2140 J 
11900 
395 J 
721 J 
460 J 

DL 

62.5 
62.5 
62.5 
62.5 
125 
125 
62.5 
125 
125 
125 
125 

4.2. VOC Mass Reduction Evaluations 

4.2.1. Preliminary ZVI Strength Evaluations 

Based on preliminary testing two mixture designs were selected for further evaluations. 
Specifically combinations of cement and class "C" fly ash at addition rates of 7.5 and 15%, 
respectively, as well as cement and LKD at the same addition rates were utilized to evaluate the 
effect 0̂  zero valent iron (ZVI) on the untreated material. ZVI can be effective at degrading 
organic c:ontaminants through reductive processes and is often utilized in permeable reactive 
barriers for the treatment of groundwater. 

KEMRON evaluated two methods of ZVI introduction Including adding the ZVI directly to the 
untreated material as a ZVI/water slurry prior to the stabilization reagent addition, and 
combining dr>' reagents with ZVI, slurrying, and then mixing with the untreated material. Note 
that the i lVI was introduced at an addition rate of approximately 1 .1% on a by-weight basis 
relative to the weight of the untreated material aliquot. The ZVI addition rate was determined 
based en a stochiometric ratio of 5:1 iron to total organic contaminant concentration, outlined by 
Golder. Table 9 summarizes the mixture designs utilized In this phase of testing. The following 
Is ci summary of the information presented in Table 9: 

M 

TABLE 9 

KEMFON 

SAMTLE 

No. 

SE0150-011 

SEOlSO-012 

SEOlSO-013 

SE0190-014 

REAGENT 

TYPE 

Cement / Class "C" Fly Ash 

Cement/Class "C" Fly Ash 

Cement / Lime Kiln Dust 

Cement / Lime Kihi Dust 

ZVI 

ADDITION 

Sluny to soil 

Added to S/S reagents 

Slurry to soil 

Added to S/S reagents 

REAGENT 

ADDITION 

(%) 

7.5 /15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%) 

9 

9 

8.5 

8 
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Each mixture design was developed using protocol previously outlined. Immediately following 
mixture preparation each material was placed into plastic cylindrical molds for curing in a moist 
environment. Throughout a 7-day curing interval KEMRON evaluated each mixture for setting 
via penetrometer testing. The results of penetrometer testing are presented in Table 10. 
Review of Table 10 indicates that all mixtures exceeded a penetrometer strength of 4.5 TSF at 
the 7-day cure interval. 

4.2.1.1. ZVI Strength Results 

Following 7 days of curing, each mixture was subjected to UCS testing in accordance with the 
previously referenced test method. The results of UCS testing performed on these mixtures are 
summarized in Table 11. The data presentation below facilitates UCS data discussion 
between the ZVI amended and unamended solidified materials pulled from Table 11 and Table 
8, respectively. The data demonstrates that the addition of ZVI slightly increases the UCS when 
compared to the same mixture without ZVI. Additionally, it appears that the method of ZVI 
introduction does not significantly affect the overall strength of the treated material. 

KEMRON 

SAMPLE 

No. 

SEO 190-011 

SEO 190-012 

SEO 190-005 

SEO 190-013 

SEO 190-014 

SEO 190-008 

REAGENT 

TYPE 

Cement/Class "C" Fly Ash 

Cement/Class "C" Fly Ash 

Cement / Class "C" Fly A.sh 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust 

Ccmenl / Lime Kiln Dusi 

ZVI 

Addition 

(2) 

Slurry to soil 

added to S/S reagents 

N/A 

Sluny to soil 

added to S/S reagents 

N/A 

REAGENT 

ADDITION 

(%)<n 

7.5/15 

7.5/15 

7.5/ 15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)m 

9 

9 

9 

8.55 

8 

8 

DQO 

UCS 

(lbs/in^) 

15 

15 

15 

15 

15 

15 

UCS 

(lbs/in^) 

246.2 

291.3 

225.4 

83.1 

82.2 

78.4 

Data highlighted in red is pulled from Table B 

4.2.2. Air Stripping / Solidification / Stabilization Strength and Leaching Evaluations 

4.2.2.1. Air Stripping Procedures 

At the request of Golder, KEMRON evaluated the effects of air stripping activities conducted on 
two aliquots of the untreated site material. KEMRON evaluated air stripping by mixing each 
aliquot of the untreated material inside a glove box with a constant airflow over the surface of 
the mixing bowl. Throughout mixing activities KEMRON monitored the relative humidity, 
temperature and organic emissions (via a photoionization detector (PID)), of both the influent 
and effluent air. 

Pressurized air was introduced into one side of the glove box at a height approximately the 
same as the top edge of the mixing container. An air-tight chamber containing a hygrometer, 
and ports for temperature and PID monitoring was attached to the air inlet line just prior to 
entering the glove box. This chamber allowed for equalization of air pressure which facilitated 
monitoring activities of the influent air. Air was introduced into the glove box at a flow rate of 
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approximately 65 milliliters per minute (ml/min) for a duration of approximately 135 minutes. 
Monitoring activities performed on the effluent air were conducted in the same manner as the 
influent air. At the end of the air stripping system KEMRON placed multiple carbon cartridges 
for off-gas analyses. 

4.2.2.1.1. Monitoring Data Results 

The results of air stripping monitoring activities are presented in Tables 12 and 13 representing 
the two aliquots used for the subsequent solidification / stabilization evaluations. Review of the 
monitoring data indicates that the influent air contained organic emissions. It would be 
anticipated that little or no organics should be detected in the pre-glove box sample. KEMRON 
believes that these organic vapors may have been present in the influent air due to back 
pressure which may have forced air from inside the glove box into the monitoring chamber. 
This idea may be supported by the observation that over the duration of testing both the influent 
and effluent PID readings showed a general decreasing trend which Indicates removal of 
organic vapors from the test material. 

Additionally, while KEMRON measured an influent air flow of approximately 65 ml/min, only 35 
ml/min were measured in the effluent air. KEMRON feels that this 30 ml/min air loss was due to 
the removal of air flow through the PID instrument. 

4.2.2.1.2. Chemical Testing Results 

Throughout air stripping activities, KEMRON sampled aliquots of the air stripped soil at the 
following intervals: 0, 10, 30, 60, and 135 minutes. In addition to intermediate soil sampling, 
KEMRON also collected the VOCs produced during air stripping on a carbon cartridge which 
was replaced with a new cartridge at the same intervals as the soil was sampled. All soil and 
carbon samples were then analyzed for total volatile organics in accordance with the previously 
referenced EPA test method. The results of intermediate analytical testing are presented in 
Tables 16 through 19 and condensed below for discussion purposes. 

Air Stripped Soils 
Review of the air stripped soils, indicates, as would be anticipated, the site soils exhibited 
significant decreasing concentrations of volatile organics throughout the air stripping duration. 
For instance, the 1,2-Dichlorobenzene has a soil baseline result of 3,840,000 ppb and a 135 
minute soil result of 690,000 ppb (for 0190-015). This trend was also observed with the aliquot 
0190-016 which at this stage in the treatment evaluation is essentially a duplicate of 0190-015. 
For 0190-016, the 1,2-Dichiorobenzene has a soil baseline result of 3,840,000 ppb and a 135 
minute soil result of 544,000 ppb. 
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TABLE 16: SE0190-015 (Soil) 

AS Control 
TOTAL 

VOLATILES 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
1,1,2,2-
Tetrachloroethane 
Tetrachloroethene 
Toluene 

Trichloroethene 
o-Xylene 
m, p -Xylene 

(»iS/Kg) 

Result 

46200 J 
6640 J 
31200 J 

3,840,000 
30100 J 
10100 J 
11900 J 
15000 J 
132000 

197000 
977000 
36400 J 
69800 
7990 J 
39000 J 

AS@10 
minutes 
(lig/Kg) 

Result 

8830 J 
-

12100 J 
1,970,000 
15800 J 

8850 J 
8120J 

73900 
427000 
11800 J 
24100 J 

-
15700 J 

AS@30 
minutes 
(ne/Kg) 
Result 

-
9010 J 

1,680,000 
15800 J 

9200 J 
7190J 

71400 
324000 
7390 J 
9890 J 

-
12300 J 

AS@60 
minutes 
(HgA<g) 
Result 

-
-

1,860,000 
13400 J 

10100 J 
5890 J 

47200 J 
181000 

-
6580 J 

-
6730 J 

AS @ 135 
minutes 
(Hg/Kg) 
Result 

5650J 
-

690,000 
5090 J 

5930 J 
-

35000 
85000 

-
10700 J 

-
-

TABLE 17: SE0190-016 (Soil) 

TOTAL 
VOLATILES 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
1,2 -Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
1,1,2,2-
Tetrachloroethane 
Tetrachloroethene 
Toluene 

Trichloroethene 

o-Xylene 
m, p -Xylene 

AS Control 
(ixg/Kg) 
Result 

46200 J 
6640 J 
31200 J 
3840000 
30100 J 
lOlOOJ 
11900 J 
15000 J 
132000 

197000 
977000 
36400 J 
69800 
7990 J 
39000 J 

AS@10 
minutes 
(Hg/Kg) 

Result 

13600 J 
-

17900 J 
3490000 
22100 J 
5090 J 
10500 J 
9390 J 

133000 
590000 
17300 J 
25700 J 

-
21300 J 

AS® 30 
minutes 
(Hg/Kg) 

Result 

-
9570 J 

2700000 
17700 J 

-
10600 J 
7340 J 

-

87800 
330000 
7220 J 
10600 J 

-
12700 J 

AS@60 
minutes 
(fig/Kg) 

Result 

-
-

1740000 
12300 J 

-
9030 J 
5280 J 

-

43200 J 
135000 

-
5370 J 

AS @ 135 
minutes 
(»ig/Kg) 

Result 

" 

544000 
3500 J 

5570 J 
-
-

15300 J 
33000 

-
3410 J 

-

-

Kemnon 
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Off-gas from Air Stripping 
When evaluating the carbon sample results, understanding the durations associated with each 
sample is helpful when discussing the analytical data. The following are the time durations that 
each carbon was exposed to the VOCs off-gas created during air stripping activities: 

Sample Identifier 
Control Carbon 
10 min Carbon 
30 min Carbon 
60 min Carbon 
135 min Carbon 

Duration of Exposure (minutes) 
0 
10 
20 
30 
75 

There are generally three trends observed in the off-gas data. High concentrations of 
contaminants (i.e., 1,2-Dichiorobenzene) present in the soils showed increasing concentrations 
over the sampling interval. This is likely due to the continuous supply of stripped contamination 
over the 135 min period. As each off-gas collection interval increases by 10 minutes and then 
by 75 minutes, more contamination is trapped and therefore detected during analysis. 

The second observed trend is from intermediate contaminants (i.e., 1,1,2,2-Tetrachloroethane 
for 0190-015) observed in the soil. The trend is reducing off-gas detections within the first three 
sampling event (i.e., 10, 30 and 60 minutes) and an increase back up to the concentrations 
observed at the 10 minute sampling event. This trend is suspected to be due to a slow decline 
in the off-gas emissions of the contaminant where the 75 minute collection time steadily 
accumulates contaminants. 

The third observed trend is from lower contaminants observed in the soil. The trend is high off-
gas detections within the first sampling event (i.e., 10 minutes) and reduction with each 
successive sampling (i.e., 1,2- dichloroethane) where some go to non-detect (i.e., chloroform). 

Overall, the air stripping was demonstrated by the analytical results to be effective in stripping 
volatiles from the untreated materials. 

TABLE 18: SE0190-015 (Carbon) 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromoform 
2-Butanone 

Carbon tetrachloride 
Chlorobenzene 
Chloroform 

1,2-Dichlorobenzene 
Dichlorodifluoromethane 

1,2-Dichloroethane 
cis-l,2-Dichloroethene 
Ethylbenzene 

Carbon 
Control 
ug/Kg 
Result 

-
-
-
-
-
-
-
-
-
-
-

AS@10 
minutes 
ug/Kg 

Result 

69900 
11700 
1700 J 
18200 
5530 
637 J 
4570 

3640 J 
1050 J 
22500 
432 J 

-

AS@30 
minutes 
ug/Kg 

Result 

16500 
4280 J 
1430 J 
2250 J 
3190J 
556 J 
1210J 
3360 J 

-
6420 

-
529 J 

AS@60 
minutes 
ug/Kg 

Result 

19100 
2080 J 
2090 J 

-
2340 J 
1100 J 

-
28300 

-
2060 J 

-
-

AS @ 135 
minutes 
ug/Kg 

Result 

46300 
1770 J 
2360 J 
9290 J 
1590 J 
1760 J 

-
190000 

-
1420 J 

-
1140 J 
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TABLE 18: SE0190-015 (Carbon) 

TOTAL 

VOLATILES 

Isopropylbenzene 
Methylene chloride 
1,1,1,2-
Tetrachloroethane 
1,1,2,2-
Tetrachloroethane 

Tetrachloroethene 
Toluene 

1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 

m, p -Xylene 

Carbon 
Control 

ug/Kg 

Result 

-
-

-

-
-

-
-
-
-

-

A S @ 1 0 
minutes 

ug/Kg 

Result 

-

4720 

604 J 

21500 

92500 

2250 J 
465 J 
68700 
1560 J 

-

A S @ 3 0 
minutes 

ug/Kg 

Result 

-
-

541J 

17600 

87200 

1510J 
-

44000 
-

726 J 

A S @ 6 0 
minutes 
ug/Kg 

Result 

983 J 
-

-

19700 
152000 

1910J 
-

52100 
-

1480 J 

AS @ 135 
minutes 

ug/Kg 

Result 

2120 J 
-

-

35400 
224000 

2470 J 
-

79100 
-

2320 

TABLE 19: SE0190-016 (Carbon) 

TOTAL 

VOLATILES 

Acetone 
Benzene 
Bromoform 
2-Butanone 

Carbon tetrachloride 

Chlorobenzene 
Chlorodibroraomethane 
Chloroform 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
1,1,1,2-
Tetrachloroethane 
1,1,2,2-
Tetrachloroethane 
Tetrachloroethene 
Toluene 

Trichloroethene 
o-Xylene 
m, p -Xylene 

Carbon 
Control 

ug/Kg 

Result 

-
-
-
-

-
-

-
-
-
-
-
-

-

-
-

-

A S @ 1 0 
minutes 

ug/Kg 

Result 

11800 
10100 
1220 J 

-

4010 J 
551 J 

-

3780 J 

4060 J 
-

18300 
-
-
-

545 J 

6550 

74600 
1720 J 

51600 
-

A S @ 3 0 
minutes 

ug/Kg 

Result 

14400 
14300 
2050 J 

-

5300 

1940 J 

461J 
2550 J 

21700 
-

13700 
736 J 

-

728 J 

659 J 

25700 

192000 
4530 

103000 
-

1060 J 

A S @ 6 0 
minutes 

ug/Kg 

Result 

21200 
4800 

2550 J 
-

2740 J 

2980 J 
-

505 J 

87200 
-

3170 J 
1380 J 

-

1510J 

658 J 

41800 

284000 
4520 

101000 
-

2430 J 

AS @ 135 
minutes 

ug/Kg 

Result 

40300 
1570 J 
1890 J 
5900 J 
952 J 

2220 J 
-
-

204000 
lOlOJ 
1100 J 
1360 J 
896 J 

2400 J 

-

36800 

219000 
2250 J 

84800 
459 J 

2820 J 
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4.2.2.2. Solidification / Stabilization Procedures of Air Stripped Material 

Immediately following air stripping activities KEMRON applied two mixture designs to aliquots of 
the air-stripped soil. The following is a presentation of the two mixture designs utilized: 

KEMRON 

SAMPLE 

No. 

SEO 190-015 

SEO 190-016 

REAGENT 

TYPE 

Cement/Class "C" Fly Ash 

Cement / Lime Kiln Dust 

REAGENT 

ADDITION 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%) 

9 

8 

Development of each mixture was performed in accordance with the previously outlined 
protocol. 

4.2.2.2.1. Chemical and Physical Property Testing Results 

UCS Testing 
Following a 21-day curing interval, each treated material was removed from the cylindrical 
curing mold and subjected to UCS testing. The results of UCS testing performed on mixtures 
015 and 016 are included in Table 22. 

The data presentation below facilitates UCS data discussion between the solidified samples 
with and without initial air stripping where data was pulled from Tables 22 and 8, respectively. 
Note that there can not be a direct comparison since the curing intervals differ; however, the 
observed strength increase may also reflect lower moisture in the pretreated samples. 

In general, it can be noted that the fly ash mix designs continue to exhibit significantly higher 
strengths than the LKD mix designs. 

KEMRON 

SAMPLE 

No. 

SEO 190-015 

SliOI90-00,S 

SEO 190-016 

SliOi 90-008 

REAGENT 

TYPE 

Cement/Class "C" Fly Ash 

Ccmcnl/Class "C'l ' ly A.sh 

Cement / Lime Kiln Dust 

C'cMK-iil / Lime Kiln Diisl 

REAGENT 

ADDITION 

(%)<„ 

7.5/15 

7.5/ 1."̂  

7.5/15 

7.5/ \f, 

WATER 

ADDITION 

(%),„ 

9 

9 

8 

8 

DQO 

UCS 

(Lbs/ill^ 

15 

15 

15 

15 

UCS 

(lbs/in^) 

383.6 

225.4 

153.7 

7K.4 

Data highlighted in red is pulled from Table 8 at a 7-day cure time and without air stripping. 

Volatile Analysis 
In addition to strength testing KEMRON subjected the air stripping pretreated solidified mixtures 
to total and SPLP volatile organic analyses following 21 days of curing. The results for these 
analyses are presented in Tables 20 and 21. 

I 
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The datsi presentation below facilitates volatiles data discussion between controls and air 
str pped solidified materials. The data was pulled from Tables 16 and 20 for the total volatiles 
pr£!sentation and Tables 15 and 21 for the SPLP presentation. 

A 21-day contaminant loss evaluation was a mini study set up to determine if study conditions 
would adversely affect testing results. This mini study included an aliquot of untreated material 
that was sampled at time "0" and at 21-days. The untreated material was allowed to sit under 
the same environmental conditions as the samples that were being tested during the 21-day 
interval. 

The "AS Control" was an aliquot of the portion of untreated material that was slated to be air 
stripped. The "AS Control" was sampled prior to air stripping activities. 

When ccmparing the Time "0" and the "AS Control" these samples were sampled at similar 
times bu: they were pulled from 2 different aliquots of untreated material. 

Review of data pulled from Tables 20 and 21 Indicate that significant contaminant reductions 
were obseived for both treated on a total and leachable basis compared to the 21-day control. 
Additionally, it appears that treatment utilizing LKD (0190-016) was slightly more effective at 
recucing contaminant concentrations than that seen in the treatment with class "C" fly ash 
(0910-015). 

l i 

TOTAL 

VOLATILES 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
St>Tene 
1,1,2,2-Tetrachloroethane 
Teliachloroethene 
To.uene 
1,2,4-Trichlorobenzene 
Trichloroethene 
m, p -Xylene 

Table 16 
Time 
" 0 " 

Control 
(MK/Kg) 

Result 

3600 J 
-

3910 J 
892,000 
6840 J 

-
-

6430 J 
3650 J 

-
-

22600 
161000 
3710 J 

-
7670 J 
5900 J 

AS 
Control 
(UK/Kg) 

Result 

46200 J 
6640 J 

31200 J 
3,840,000 
30100 J 

-
10100 J 
11900 J 
15000 J 
132000 

197000 
977000 
36400 J 

-
69800 

39000 J 

21 Day 
Control 

(tig/Kg) 

Result 

961J 
-
-

231000 
1580 J 

-
-

1250 J 
-
-
-

10100 
18700 

-
1870 J 

-

Table 20 

0190-15 
AS 

(HR/Kg) 

Result 

497 J 
-

287 J 
75800 
612 J 

-
-

1160 J 
-
-
-
-

10400 
291 J 

-
3730 

-

0190-016 
AS 

(Ug/Kg) 

Result 

311 J 
-

183 J 
48700 
374 J 
139 J 

-

1220 J 
-
-

151J 
-

6230 
159 J 
172 J 
1690 
145 J 
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SPLP 

VOLATILES 

Acetone 
Benzene 
(Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
t'thylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,4-Trichlorobenzene 
Trichloroethene 
o-Xylene 
m, p -Xylene 

Table 15 

Time 
" 0 " 

(Ug/L) 

Result 

492 J 
474 J 
56300 
412 J 

-
129 J 

-

135 J 
-

2540 
15300 
474 J 

-
826 J 

-
522 J 

AS 
Control 
(fig/L) 

Result 

1410 J 
890 J 
67800 
522 J 
166 J 
190 J 

-

148 J 
-

6250 
23200 
1020 J 

-

2130J 
144 J 
783 J 

Table 21 

21 Day 
Control 

(Ug/L) 

Result 

309 J 
380 J 
54000 
411 J 

-
-
-

152 J 
-

2140 J 
11900 
395 J 

-

721 J 
-

460 J 

0190-15 
AS 

(Ug/L) 

Result 

130 J 
-
-

4090 
20.7 J 

-
-
-
-
-
-

74.9 J 
-

-

19.8 J 
-

-

0190-016 
AS 

(HK/L) 

Result 

8.61 J 
6.57 J 
3360 
19.3 J 
5.07 J 

-

14.5 J 
-

5.42 J 
-

128 
5.45 J 
7.96 J 
40.8 J 

-

-

Review cif Tables 20 and 21 indicate that significant contaminant reductions were observed for 
both treated samples on a total and leachable basis compared to the controls. Additionally 
cornparirg the results with the 21-day control results, it Is observed that the treated materials 
have lower detections indicating that the treatment is effective above and beyond what 
specimen processing contributes to the contaminant losses. 

Additiopeilly, it appears that treatment utilizing LKD (sample 0190-016) was slightly more 
effective at reducing contaminant concentrations than that observed In the treatment with class 
"C" fly ash. The concentrations observed for 1,2-Dichlorobenzene are 75,800 ppb and 48,700 
ppb associated with the fly ash and LKD mixtures, respectively. 

4.2 3. Final ZVI Strength and Leaching Evaluations 

In order to compare the effectiveness of the air stripping pretreatment with ZVI treatment, 
Golder requested that KEMRON redevelop two of the previously tested ZVI mixtures for further 
analytica testing. Specifically KEMRON prepared the following two materials for additional 
testing: 

KEMRON 
SAMFI-E 

No. 

SEOl 90-0 ]•' 

Sl-0190-()18 

REAGENT 
TYPE 

Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 

ZVI 
ADDITION 

Slurry to Soil 

Slurry to Soil 

REAGENT 
ADDITION 

7.5/15 

7.5/15 

WATER 

ADDITION 
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The quantity of reagents were determined as previously stated where the ZVI was introduced at 
an additlDH rate of approximately 1.1 % on a by-welght basis relative to the weight of the 
untreateiJ material aliquot. Again, the ZVI addition rate was determined based on a 
stochioiretric ratio of 5:1 iron to total organic contaminant concentration, outlined by Golder. 
Finally tl̂ e ZVI was slurried with the solidification/stabilization reagents prior to blending with the 
untreate(J material. 

4.2.3.1. Chemical and Physical Property Testing Results 

Strength Testing 
Fo lowing 21 days of curing the ZVI solidified monoliths were subjected to UCS testing. The 
results o" testing are Included in Table 11. Table 11 is presented below to facility discussion. 
Review of the data indicates that mixture 017 showed a moderate strength Increase with a 
longer curing interval, while mixture 018 yielded a slight decrease in strength. While It Is not 
expectec that longer cure intervals would produce lower UCS values KEMRON believes that 
heterogeneous untreated aliquots may be responsible for the lower UCS results. 

KEMRON 

SAIMPLE 

No. 

Amendment T 

SEOl 90-011 

SEOl 90-012 

SE0150-013 

SEOl 90-014 

Candidate ZVI 

SEOl 90-017 

SEO 190-0 IS 

REAGENT 

TYPE 

esting: UCS tested at 7-day cure 

Cement / Class "C" Fly Ash 

Cement/Class "C" Fly Ash 

Cement / Lime Kib Dust 

Cement / Lime Kiln Dust 

Testing: UCS tested at 21-day c 

Cement / Class "C" Fly Ash 

Cement / Lime Kihi Dust 

TABLE 11 

ZVI 

Addition 

m 

Slurry to soil 

added to S/S reagents 

Slurry to soil 

added to S/S reagents 

jre 

Slurry to soil 

Slurry to soil 

REAGENT 

ADDITION 

(%) f lL 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)m 

9 

9 

8.55 

8 

9 

8.15 

UCS 

Obs/in^) 

246.2 

291.3 

83.1 

82.2 

305.0 

74.2 

Volatile Analysis 
In addition to strength testing KEMRON subjected both of the ZVI - reagent containing mixtures 
to total and SPLP volatile organic analyses following 21 days of curing. The results for these 
analyses are presented In Tables 20 and 21. The data presentation below facilitates volatiles 
data discussion between controls and ZVI-solidified materials. The data was pulled from 
Tables 14 and 20 for the total volatiles presentation and Tables 15 and 21 for the SPLP 
presentaion. 

Review cf data from Tables 20 and 21 indicate that significant contaminant reductions were 
observed for both treated on a total and leachable basis compared to the 21-day control. 
Additions lly, it appears that treatment utilizing LKD (0190-018) was generally more effective at 

K j ^ ^ l l l R W r l l ^^'3 contained on this sheet shall not be disclosed without prior appmval fmm 
KEMRON Envlmnmental Sen/ices, Inc. (Pmprietary) 

Page 18 

ENVinONMEIHAL SERVICES 



KEMRON Environmental Services, Inc. 
Air stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 25 of 1010, Revision 02 

Treatment / Solidification /Stabilization Evaluation - Final Report 
Nease Chemical Site Treatability Study 
Salom, Ohii} 

Revision 02 
March 11,2008 

reducing contaminant concentrations than that seen In the treatment with class "C" fly ash 
(0190-017) which is especially pronounced in the total volatiles results. The SPLP results are 
more similar between the fly ash and LKD mix designs. 

TOTAL 

VOLATILES 

Benzene 
Carbon tetrachloride 
Chlorobenzene 
1 ,:2-Dichlorobenzene 
1,4-Dichlorobenzene 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Tciluene 
Trichloroethene 
o-Xylene 
m, p -Xylene 

Table 14 

Time " 0 " 
Control 

(Ug/Kg) 

Result 

3600 J 
-

3910 J 
892,000 
6840 J 

-

6430 J 
3650 J 

-
22600 
161000 
3710J 
7670 J 

-
5900 J 

ZVI 
Baseline 

(Ug/Kg) 

Result 

31500 J 
4370 J 

20400 J 
2690000 
19500 J 
6250 J 
7940 J 
9310 J 
5520 J 
126000 
648000 
23700 J 
49600 
4750 J 
24500 J 

Table 20 

21 Day 
Control 

(HB/Kg) 

Result 

961J 
-
-

231000 
1580 J 

-

1250 J 
-
-

10100 
18700 

1870 J 
-

-

0190-
017 ZVI 

(tig/Kg) 

Result 

-
-

114000 
934 J 

-

930 J 
-
-
-

16800 
-

2150 J 
-

519J 

0190-018 
ZVI 

(Ug/Kg) 

Result 

-
-

56500 
432 J 

-

769 J 
-
-
-

6140 
-

1330 J 
-

ml 

SPLP 

VOLATILES 

Benzene 
Chlorobenzene 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichloroethane 
Ethylbenzene 
Isopropylbenzene 
1,1,2,2-Tetrachloroethane 
Tetrac hloroethene 
Toluene 
Trichloroethene 
o-Xylene 
m, p -Xylene 

Table 15 

Time 
" 0 " 

(Ug/L) 

Result 

492 J 
474 J 
56300 
412 J 

-
129 J 
135 J 
2540 
15300 
474 J 
826 J 

-

522 J 

ZVI 
Control 

(Ug/L) 

Result 

1770 J 
1090 J 
69400 
530 J 
208 J 
242 J 
138 J 
9010 

24000 
1280 J 
2600 
161 J 
842 J 

Table 21 

21 Day 
Control 

(Ug/L) 

Result 

309 J 
380 J 
54000 
411J 

-
-

152 J 
2140 J 
11900 
395 J 
721J 

460 J 

0190-
017 ZVI 

(Ug/L) 

Result 

62.1 J 
30400 
202 J 

-
-

56.4 J 
-

2220 
-

76.1 J 
-

115J 

0190-
018 ZVI 

(Ug/L) 

Result 

46.8 J 
33900 
230 J 

-

59.3 J 
-

1700 
-
-
-

109 J 

ENVII10NMEIJ1AL SERVICES 
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4.2.4. Comparison of Air Stripping and ZVI Stabilized Materials 

4.2.4.1. Strength Comparison 

Presenteid below Is a compllafion of UCS data pulled from Tables 11 and 22. The air stripped 
solidification is observed to have higher strength. The LKD mix designs in both the air stripping 
and the /!VI amendments have demonstrated a lower strength than that for the fly ash mixes. 

KEMFLON 

SAMILE 

No 

Air Stripping Pi 

SE0190-015 

SEO 190-016 

Candida :e ZVI' 

SEO 190-017 

SEO 190-018 

REAGENT 

TYPE 

-e-Treatment & S/S Evaluation 

Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 

resting: UCS tested at 21-day cu 

Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 

Additional 

Treatment 

Air Stripping 

Air Stripping 

re 

ZVI - Slurry to soil 

ZVI - Slurry to soil 

REAGENT 

ADDITION 

(%) 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%) 

9 

8 

9 

8.15 

DQO 

UCS 

(lbs/in^) 

15 

15 

15 

15 

UCS 

flbs/in') 

383.6 

153.7 

305.0 

74.2 

• I I 

4.2.4.2. Chemical Comparison 

Presented below Is data presented from Tables 20 and 21. Based on the data, the air stripping 
is more effective at reducing the mass of volatiles than the ZVI amendment. Furthermore, the 
LKD air stripped mix designs demonstrated greater volatile reduction than the fly ash mixes for 
the totals analyses. The results are more similar between the air stripped LKD and fly ash 
mixes for the SPLP analysis. 

ENVinONMEIJIAL SERVICES 
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TOTAL 

VOLATILES 

E enzene 

C hlorotenzene 

1,2-Dichlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichloroethane 

y. exachi orobutadiene 

Styrene 

Tetrichloroethene 

Toluene 

1 2,4-Trichlorobenzene 

TricMoroethene 

n:, p -Xylene 

0190-15 AS 

(UE/Kg) 

Result 

497 J 

287 J 

75800 

612 J 

-
1160 J 

-
10400 

291 J 

-
3730 

-

DL 

252 

252 

252 

252 

252 

252 

252 

252 

252 

252 

252 

252 

TABLE 20 

0190-016 AS 

(ue/Kg) 

Result 

311 J 

183 J 

48700 

374 J 

139 J 

1220 J 

151 J 

6230 

159 J 

172 J 

1690 

145 J 

DL 

138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

138 

0190-017 ZVI 

(HB/Kg) 

Result 

. 

-
114000 

934 J 

-
930 J 

-
16800 

-
-

2150 J 

519J 

DL 

502 

502 

502 

502 

502 

502 

502 

502 

502 

502 

502 

502 

0190-018 ZVI 

(US/Kg) 

Result 

_ 

-

56500 

432 J 

-

769 J 

-
6140 

-
-

1330 J 

-

DL 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

294 

TABLE 21 

SPLP 

VOLATILES 

Acetone 

Bi;n2ene 

Chlorobenzene 

], 2-Dichlorobenzene 

". ,>-Dichlorobenzene 

1,2-Dichloroethane 

Hexachlorobutadiene 

Isopropylbenzene 

Naphthalene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Tciluene 

1 ,:'.,4-Trichlorobenzene 

""lichloroethene 

rn p -Xylene 

0190-015 AS 

(ue/L) 

Result 

130 J 

-
-

4090 

20.7 J 

-
-
-
-
-

74.9 J 

-
. 

19.8 J 

-

DL 

125 

6.25 

6.25 

6.25 

6.25 

12.5 

12.5 

12.5 

10.0 

6.25 

12.5 

12.5 

10.0 

12.5 

12.5 

0190-016 AS 

(uc/L) 

Result 

_ 

8.61 J 

6.57 J 

3360 

19.3 J 

5.07 J 

14.5 J 

-
5.42 J 

-
128 

5.45 J 

7.96 J 

40.8 J 

-

DL 

50.0 

2.50 

2.50 

2.50 

2.50 

5.00 

5.00 

5.00 

4.00 

2.50 

5.00 

5.00 

4.00 

5.00 

5.00 

0190-017 ZVI 

(w 
Result 

_ 

-

62.1 J 

30400 

202 J 

-
-

56.4 J 

-
-

2220 

-
-

76.1 J 

115J 

/L) 

DL 

500 

25.0 

25.0 

25.0 

25.0 

50.0 

50.0 

50.0 

40.0 

25.0 

50.0 

50.0 

40.0 

50.0 

50.0 

0190-018 ZVI 

(ue/L) 

Result 

_ 

-

46.8 J 

33900 

230 J 

-
-

59.3 J 

-
-

1700 

-
-
-

109 J 

DL 

500 

25.0 

25.0 

25.0 

25.0 

50.0 

50.0 

50.0 

40.0 

25.0 

50.0 

50.0 

40.0 

50.0 

50.0 

l ^ j ^ l l l R K P l l Data contained on this sheet shall not be disclosed without prior appmval fmm 
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ENVI lONMEIv-AL SERVICES 

Page 21 



KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 28 of 1010, Revision 02 

Treatment' Solidification /Stabilization Evaluation - Final Report 
Nease Chemical Site Treatability Study 
Salem, Ohio 

Revision 02 
March 11, 2008 

4.3. Conclusions to the Intermediate Phase of Testing 

Review of the results of intermediate testing indicate that those materials pre-treated by air-
stripping resulted in significantly lower organics concentrations on a total, and to a lesser extent, 
on a leachable basis; and the LJCS values were higher. Additional review Indicates that the 
materials t-eated with cement and LKD exhibited lower total volatile concentrations, but very 
similar SPLP volatile concentrations compared to the materials treated with cement and class 
"C" fly ash. Overall the lowest total volatile organlcs concentrations were exhibited in sample 
0190-016 AS. The greatest strength was observed to be with the air stripped cement and fly 
ash mix design (0190-015) followed by the air stripped cement and LKD mix design (0190-016). 

5.0 VERIFICATION EVALUATION 

KEMRON conducted verification evaluations on the untreated site soils In order to provide 
further assessment of treatment effectiveness of the air stripping pre-treatment and solidification 
/ stabilization using the Cement and Class "C" fly ash mix design. This was the treatment 
design selected by Golder for this stage of the treatability evaluation. The time necessary to 
effectively remove volafile mass through air stripping was the variable tested at this phase of the 
study. Specifically, 90 and 135 minutes of air stripping were applied to the untreated material 
followed by solidification / stabilization. Both the pre-treatment and fully treated materials were 
evaluated. Specifically, off-gas and air-stripped soil were evaluated for volatile mass reduction 
following p'e-treatment; and the air-stripped and solidified materials were evaluated for strength, 
leaching and total analyte content. The following Is a summary of the mixtures developed In this 
phase of the treatability study: 

KEMFLON 

SAMPLE 
No. 

SE0190-019 
SEO 190-020 

PRETREATMENT 
STRIPPING 

TIME 

90 minutes 
135 minutes 

REAGENT 

TYPE 

Cement / Class "C" Fly Ash 
Cement / Class "C" Fly Ash 

REAGENT 
ADDITION 

(%)m 

7.5/15 
7.5/15 

WATER 
ADDITION 

(%)m 

8.15 
8.15 

5.1. Material Contaminant Baseline Confirmation 

Prior to initiating air stripping for this final phase of treatability evaluation, a follow-up chemical 
characteization was completed to ensure that that material had not significantly change from 
the initial phases of the study and to provide a new baseline of contamination upon which to 
evaluate verification treatment applications. The request was made by Golder to complete 
triplicate analyses on the untreated material for total volatiles analysis. This data is presented in 
Table 22. Additional chemical characterization was completed on the SPLP volatiles, total and 
SPLP semivolatiles which are presented in Tables 24,25 and 26, respectively. The sample is 
identified as "Control Time 0". 

5.1.1. Baseline Data Evaluations 

To facilitate chemical comparison of untreated materials characterized at the onset of testing to 
untreated materials at the final verification phase of treatability evaluation a compilation of data 

| % I ( ^ | | K K P | | Data contained on this sheet shall not be disclosed without prior appmval fmm 
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mu 

is presented in Tables In this section. Specifically, the following tables are presented In 
condensed versions: 

Total Vo atiles 
SPLP Volafiles 
Total Semivolatiles 
SPLP Semivolatiles 

Untreated 
Characterization 
Table 2 
Table 3 
Table 4 
Table 5 

Baseline 
Confirmation 
Table 23 (presented separately) 
Table 24 
Table 25 
Table 26 

5.1.1.1. Total Volatiles Baseline Data Evaluation 

Review of the data below Indicates that significant reduction has occurred since the untreated 
material characterization completed at the onset of the treatability study. Approximately a third 
of the tola! volatile contaminants are still present in the untreated material as observed by 
comparison between Table 2 and 23 data. 

TOTAL 
VOLATILES 

Benzene 
Chlorob'jnzene 
1,2-Dichlor3benzene 
1,4-Dicl"Jor3benzene 
Hexachlorobutadiene 
Isopropylbenzene 

Tetrachbro ethane 
Tetrachloroethene 
Toluene 
Trichloroetliene 
m, p -Xylene 

UNTREATED CHARACTERIZATION - TABLE 2 
RESULTS 

UNTREATED - A 
Result 

51400 J 
30300 J 

3,880,000 
29600 J 

-
-

241,000 
966,000 
35900 J 
73600 J 
30200 J 

DL 

13,500 
13,500 
13,500 
13,500 
13,500 
13,500 

13,500 
13,500 
13,500 
13,500 
13,500 

UNTREATED -B 
Result 

43900 J 
29000 J 

3,410,000 
27500 J 

-
-

202,000 
874,000 
31400 J 
59900 J 
26300 J 

DL 

14,100 
14,100 
14,100 
14,100 
14,100 
14,100 

14,100 
14,100 
14,100 
14,100 
14,100 

(us/Kg) 
UNTREATED - C 
Result 

48500 J 
29500 J 

3,330,000 
26500 J 
18600 J 

-

192,000 
888,000 
33400 J 
63600 J 
29700 J 

DL 

14,900 
14,900 
14,900 
14,900 
14,900 
14,900 

14,900 
14,900 
14,900 
14,900 
14,900 

Average 
Result 

47,933 
29,600 

3,540,000 
27,867 
6,200 

-

211,667 
909,333 
33,567 
65,700 
28,733 

DL 

14,167 
14,167 
14,167 
14,167 
14,167 
14,167 

14,167 
14,167 
14,167 
14,167 
14,167 

itii 
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TOTAL 

VOLATILES 

Benzene 
ChlorDbenzene 
1,2-Dicl-Jorobenzene 
1,4-Dichlorobenzene 

Hexachlorobutadiene 
Isoprcip3'lbenzene 
1,1,2,2-
Tetrachloroethane 
Tetrac:hloroethene 
Toluene 
Trichloroetliene 
m, p -Xylene 

Control Time "0 
VERIFICATION PHASE - TABLE 23 

II 

(na/Kg) 
Result 

-

2,190,000 
17,400 J 

10,200 J 
-

73,700 J 
346,000 

-
-

15,800 J 

DL 

9,800 
9,800 
9,800 
9,800 

9,800 
9,800 

9,800 
9,800 
9,800 
9,800 
9,800 

Duplicate 

(ue/Kg) 

Result 

-

851,000 
7,040 J 

8,370 J 
4,650 J 

13,600 J 
108,000 

-
-

4,350 J 

DL 

3,010 
3,010 

3,010 
3,010 

3,010 
3,010 

3,010 
3,010 
3,010 
3,010 
3,010 

Triplicate 
(Ug/Kg) 

Result 

4,950 J 
1,580,000 
13,200 J 

14,800 J 
8,010 J 

28,100 J 
201,000 

-
-

9,120 J 

DL 

4,800 
4,800 
4,800 
9,600 

4,800 
4,800 

4,800 
4,800 
4,800 
4,800 
4,800 

Average 

(Hg/K 

Result 

1,650 
1,540,333 

12,547 

11,123 
4,220 

38,467 
218,333 

-
-

9,757 

R) 
DL 

5,870 
5,870 

5,870 
7,470 

5,870 
5,870 

5,870 
5,870 
5,870 
5,870 
5,870 

5.1.1.2. SPLP Volatiles Baseline Data Evaluation 

Review of the data presented below In Tables 3 and 24 indicates that significant reduction has 
occurred since the untreated material characterization completed at the onset of the treatability 
study. The SPLP leached volatile contaminants are still leaching from the untreated material 
but only at approximately a third or less of that from the untreated material characterization. 

SPLP 

VOLATILES 

Benzene 
Chlorobenzene 

Chloroform (i) 
1,2-Dichlor obenzene 
1,4-Dichlor()benzene 
1,2-Dichloroethane 
Ethylt enzere 
Isopropylbe;izene 
1,1,2,:;-Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinvl chloride 
o-X\l(!n£; 
m, p -Xvlen; 

A 

(Jig/L) 

Result 

3220 
1380 J 

67.4 J 
80800 
567 J 
482 J 
265 J 
388 J 
13000 
27000 
1760 J 
3610 

-

161 J 
924 J 

TABLE 3 -

- B 

(Ug/L) 

Result 

2400 J 
1280 J 

-
92300 
659 J 
304 J 
273 J 
397 J 
10300 
30600 
1570 J 
3120 

-

162 J 
970 J 

UNTREATED 

- C 
(Ug/L) 

Result 

2350 J 
1250 J 

-

92300 
604 J 

286 J 
268 J 
395 J 
10600 
29000 
1560 J 
3020 

-

137 J 
955 J 

Average 

(Ug/L) 

Result 

2,657 
1,303 

22 
88,467 

610 
357 
269 
393 

11,300 
28,867 
1,630 
3,250 

-

153 
950 

TABLE 24 

Control Time " 0 " 

(Ug/L) 

Result 

136 J 
349 J 

-
58,9001 

384 J 
-

116J 
162 J 
3,020 

10,300 
291 J 
448 J 
80.9 J 
97.4 J 
445 J 

I = seTiiQuanti ii'jve 'esul, detection at>ove the DL 
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5.1.1.3. Total Semivolatiles Baseline Data Evaluation 

m* 
Review of the data below indicates that significant reduction has occurred since the untreated 
material characterization completed at the onset of the treatability study. Of the total 
seiTiivolcitiles detected, Benzoic Acid has the most closely reproducible concentration with an 
average of 63,000 ppb in the untreated material characterization verse 46,000 ppb for the 
verification phase of the study. 

TOTAL 

SEMIVOLATILI.S 

1,4-D; chlorobenzene 

1,2-D chlorobenzene 

Hexachloroethane 

Benzoic acid 

2,4-Dichlorophenol 

Hexachlorobutadiene 

Hexachlorobenzene 

TABLE 4 

RESULTS (fig/Kg) 

UNTREA 

Result 

6,150 

838,000 

6,220 

58,100 

-

1370 J 

2,810 

TED-A 

DL 

1,050 

52,300 

1,050 

4,180 

1,050 

1,050 

1,050 

UNTREA! 

Result 

7,540 

976,000 

9,780 

68,700 

-

2,630 

8,670 

ED-B 

DL 

1,110 

55,600 

1,110 

4,450 

1,110 

1,110 

1,110 

UNTREA 

Result 

8,350 

1,110,000 

11,000 

61,500 

-

2,790 

6,590 

.TED - C 

DL 

1,110 

55,600 

1,110 

4,450 

1,110 

1,110 

1,110 

A^^RAGE 

Result 

7,347 

974,667 

9,000 

62,767 

-

2,263 

6,023 

DL 

1,090 

54,500 

1,090 

4,360 

1,090 

1,090 

1,090 

TABLE 25 

Control Time "0" 

(Ug/Kg) 

Result 

2,080 

111,000 

-

45,800 

773 J 

821 J 

2,950 

DL 

495 

1,980 

495 

7,910 

495 

495 

495 

5.1.1.4. SPLP Semivolatiles Baseline Data Evaluation 

Review of the data below indicates that significant reduction has occurred since the untreated 
material characterization completed at the onset of the treatability study. The SPLP leached 
sernivolafile contaminants are still leaching from the untreated material but only at 
approxinriately two-thirds of that from the untreated material characterization. 

all 

TABLE 5 

SPLP 

SEMIVOLATILES 

1,4-Dichlorobenzen3 

1,2-Dichlorobenzen; 

Hexjichloroethane 

Ben?;oic acid 

2,4-Dichlorophenol 

UNTREyS 

Result 

272 J 

37,100 

-

4,360 

-

ITED - A 

DL 

255 

2,550 

255 

1,280 

255 

RESULTS 

UNTREA 

Result 

274 

37,600 

178 

4,720 

33.9 J 

TED-B 

DL 

25.5 

2,550 

25.5 

1,280 

25.5 

(Ug/L) 

UNTREy! 

Result 

229 

31,800 

150 

4,230 

31.2J 

LTED - C 

DL 

25.5 

2,550 

25.5 

1,280 

25.5 

AVERAGE 

Result 

258 

35,500 

109 

4,437 

22 

DL 

25 

25 

25 

125 

25 

TABLE 26 

Control Time "0" 

(Ug/L) 

Result 

160 

22,700 

186 

6,340 

32.4 

DL 

25.5 

1,280 

25.5 

1,280 

25.5 
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5.2. Contaminant Loss During Verification Processing 

The veil Ication phase of the study was bracketed by testing of control samples. The first 
control sample was untreated material sampled for chemical analysis at the initiation of the 
verification testing, day 0. The second control sample, Day 21, remained under the same 
condifions as the treated sample for the duration of the verification testing including sample 
curing. Following the completion of sample curing at 21- days, the control was sampled for 
chemical analysis. The Day 21 demonstrates the extent that treated samples may show 
contaminant loss due to testing processes and not the actual treatment. 

5.2.1. Contaminant Loss Data Evaluations 

The date associated with the Day 0 and Day 21 controls are presented in Tables 23 through 
26 For the sake of discussion, condensed tables have been presented below. 

5.2.1.1. Contaminant Loss Evaluation: Total Volatiles 

Review of the total volatiles data below indicates reducfion has occurred over the 21 days of 
verification testing. There is variability in the loss observed from reductions by 50% (I.e., 1,2-
dichlorbfinzene) to reductions down to 20% (i.e., Tetrachloroethene) from that observed at the 
Control Time "0" (Day 0). 

TOTAL 

VOLATILES 

Chlorobenzene 
1,2-Dichlorobenier e 
1,4-Dichlorobeajere 
Hexachlorobuticliene 
Isopropylbenzene 

1,1,2,2-TetrachI(iroi;thane 
Tetrachloroethene 
m, p -Xylene 

TABLE 23 
Control Time 

" 0 " 

(Ug/K 

Result 

2,190,000 
17,400 J 
10,200 J 

-
73,700 J 
346,000 
15,800 J 

g) 
DL 

9,800 
9,800 
9,800 
9,800 
9,800 

9,800 
9,800 
9,800 

Duplicate 
(Ug/Kg) 

Result 

851,000 
7,040 J 

8,370 J 
4,650 J 

13,600 J 
108,000 
4,350 J 

DL 

3,010 
3,010 
3,010 
3,010 
3,010 

3,010 
3,010 
3,010 

Triplicate 
(Ug/Kg) 

Result 

4,950 J 
1,580,000 
13,200 J 

14,800 J 
8,010 J 

28,100 J 
201,000 
9,120 J 

DL 

4,800 
4,800 
9,600 
4,800 
4,800 

4,800 
4,800 
4,800 

Average 

(Ug/Kg) 

Result 

1,650 
1,540,333 

12,547 

11,123 
4,220 

38,467 
218,;J33 

9,757 

DL 

5,870 
5,870 
7,470 
5,870 
5,870 

5,870 
5,870 
5,870 

Control Time 
"21 Day" 

(Ug/Kg) 

Result 

854,000 
5120 J 
3,240 J 
3,190 J 

32,600 
41,200 
4,080 J 

DL 

3,090 
3,090 
3,090 
3,090 
3,090 

3,090 
3,090 
3,090 

5.2.1.2. Contaminant Loss Evaluation: SPLP Volatiles 

a i i 

Review cf the SPLP volatiles data below Indicates reduction has occurred in contaminants 
leached at the 21 days following verification testing as compared to that at the onset of control 
testing. Reductions range from 50% to 60% as observed for 1,2-dichlorobenzene and 
tetrachlo-oethene, respectively. Note that there are more "J" fiagged detections observed in the 
21-day rejsults. When comparing the detection limits between the two sets of data it is apparent 
that the [)ay C data was diluted since the detection limit values are higher. The dilution at Day 0 
may be "diluting out" contaminants that are present in the material. For instance, if you review 
the data for 1,2,4-trichlorobenzene the Day 0 has a non-detect with a DL of 50 ppb but the Day 
21 has a 23.4 J ppb detection. Any detection below 50 ppb for Day 0 will not be reported. 
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SPLP 

VOLATILES 

llenzene 
Eiromobenzene 
Eiromolbrm 
C:arbon tetrachloride 
C^hlorobenzene 
C^hlorolorm 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dichlorobeiizene 
1,3-Dichlorobenzene 
1,4-Diclilorobenzene 
1,2-Dichloroethane 
Ethylbenzene 
PJexachlorobutadiene 
Isopropylbenzene 
>aphthalene 
n-Propylbenzene 
1,1,2,2-TetracUoroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1 2,4-Trichlorobenzene 
Tricliloroethene 
V inyl chloride 
0 Xylene 

n., p -Xylene 

TABLE 24 

Control Time " 0 " 

(Ug/L) 

Result 

136 J 
-
-
-

349 J 
-
-
-

-
58,9001 

-
384 J 

-

116J 
-

162 J 
-
-

3,020 
10,300 
291 J 

-
-

448 J 
80.9 J 
97.4 J 

445 J 

DL 

31.3 
31.3 
125 
62.5 
31.3 
31.3 
31.3 
62.5 
250 
3 1 J 
62.5 
31.3 
62.5 
62.5 
62.5 
62.5 
50.0 
31.3 
31.3 
62.5 
62.5 
31.3 
50.0 
62.5 
62.5 
62.5 
62.5 

Control Time "Day 2 1 " 

(Ug/L) 

Result 

48.6 J 
11.2J 
15.9 J 
6.79 J 

172 
1.45 J 
6.52 J 
3.05 J 
12.1 J 

34,600 
15.9 J 
269 

4.42 J 
72 

25.9 J 
146 

22.5 J 
1.43 J 
1,650 
3,280 

142 
2.55 J 
23.4 J 
274 

-

70.5 
291 

DL 

1.25 
1.25 
5.00 
2.50 
1.25 
1.25 
1.25 
2.50 
10.0 
62.5 
2.50 
1.25 
2.50 
2.50 
2.50 
2.50 
2.00 
1.25 
1.25 
125 
2.50 
1.25 
2.00 
2.50 
2.50 
2.50 
2.50 

5.2.1.3. Contaminant Loss Evaluation: Total Semivolatiles 

Review of the total semivolatiles data below Indicates consistent and at times greater detections 
at the 21 day testing. This Is expected since semivolatile compounds are not as conducive to 
volitalizaticn. The increase in detection is likely due to sample heterogeneity. 
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TABLE 25 

TOTAL 

SEMrVOLAIlLES 

1,4- D ichloiobenzene 
1,2-D ichlorobenzene 
Hexaohlorcethane 
Benzoic acid 
2,4-Dichlorophenol 
Hexa'jhlorobutadiene 
Hexai;hlorobenzene 

Control Time " 0 " 

(Ug/Kg) 

Result 

2,080 
111,000 

45,800 
773 J 
821 J 
2,950 

DL 

495 
1,980 
495 

7,910 
495 
495 
495 

Control Time "Day 2 1 " 

(Ug/Kg) 

Result 

1,780 
340,000 

2,570 
55,800 

866 J 
2,950 

DL 

528 
5,280 
528 

21,100 
528 
528 
528 

5.2.1.4. Contaminant Loss Evaluation: SPLP Semivolatiles 

it 

Review of the SPLP semivolatiles data below Indicates little reduction has occurred In 
contaminants leached at the 21 days following verification testing as compared to that at the 
onset of control testing. The highest concentration leached was for 1,2-Dlchlorobenzene where 
the Time 0 was 22,700 ppb and the Day 21 was 25,500. 

TABLE 26 

SPLP 

SEMIVOLATILES 

1,4-Dichlorobenzene 
1,2-D ichlorobenzene 
Hexachloroethane 
Benzoic acid 
2,4-D ichJorophenol 
1,2,^-Tr.chlorobenzene 
2,4,6-Trchlorophenol 

Control Time " 0 " 

(Ug/L) 

Result 

160 
22,700 

186 
6,340 
32.4 

DL 

25.5 
1,280 
25.5 
1,280 
25.5 
25.5 
25.5 

Control Time "Day 2 1 " 

(Ug/L) 

Result 

141 
25,500 

201 

51.6 
31.7 
37.4 

DL 

12.8 
1,280 
12.8 
63.8 
12.8 
12.8 
12.8 

5.2.1.5. Conclusion: Contaminant Loss 

The gregtest 'eductions observed were in the volatiles analyses for both the total and leachable 
evaluations. 
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5.3. Volatile IVIass Removal by Air Stripping - Verification Testing 

5.3.1. Air Stripping Procedures 

The volatile mass reduction is compared at 90 and 135 minute air stripping durations during this 
phase of testing. Two aliquots of the untreated material were air stripped in a sealed glove box 
according to air stripping procedures described In the Intermediate phase of testing. One 
aliquot was pretreated for a period of approximately 90 minutes while the second aliquot was 
pretreated for a period of approximately 135 minutes. Throughout air stripping KEMRON 
performcjd monitoring activities to evaluate relative humidity, temperature and organic vapor 
content of both the influent and effluent air. Analytical testing was completed on air stripped 
soils and cff-gas carbon traps at the following Intervals: 

90Minu1eAS: 10, 30, 60 and 90 
135 Minute AS: 10, 30, 60, 90 and 135 

5.3.1.1. Monitoring Data Results 

The results o" air stripping monitoring activities are presented in Tables 27 and 28 representing 
the two aliquots used for the subsequent solidification / stabilization evaluations. Review of 
these tables indicate similar conditions were observed in the activities performed during this 
phase of the study as were seen in the previous air stripping monitoring data. 

5.3.1.2. Chemical Testing Results 

Throughout air stripping activities, KEMRON sampled aliquots of the air stripped soil at the 
folowinc Inte'vals: 0,10, 30, 60, and 135 minutes where the 90 min evaluation did not Include 
sampling at the 135 minutes. In addition to soil sampling, KEMRON also collected the VOCs 
produced during air stripping on a carbon cartridge which was replaced with a new cartridge at 
the same intervals as the soil was sampled. All soil and carbon samples were then analyzed for 
total volatile organics in accordance with SW-846-8260. The VOC results of the verification air 
stripping phase of work are presented In Tables 29, 30, 37 and 38 where a condensed version 
is located below for discussion purposes. 

Air Stripned Soils 
Review of the air stripped soils, indicates, the untreated materials exhibited decreasing 
concentrations of volatile organics throughout the air stripping duration with a few exceptions for 
the 135 min air stripping duration, specifically, 1,4-Dichlorobenzene, 1,1,2,2-Tetrachloroethane, 
Tetrachloroethene. At this point in the study the 2 aliquots duplicate each other up to the 90 
minute air stripping duration. When reviewing the data in light of this, the exceptions in the 135 
minute air stripping aliquot are likely due to sample heterogeneity. 

K ^ 6 l | ] | R ! O I I '^^'^ contained on this sheet shall not be disclosed without prior appmval fmm 
S^iRONMEiNTALSEMVicES ' ^ ^^^^ ' ^ Envlmnmental Services, Inc. (Pmprietary) 



KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 36 of 1010, Revision 02 

Treatment / Solidification /Stabilization Evaluation -
Nease Chemical Site Treatability Study 
Salem, Ohio 

Final Report Revision 02 
Mamh 11, 2008 

TOTAL 

VOL-^TILES 

Benzene 

Broniobenzene 
Bromoform 
Carbon tetrai;hbride 

Chlorobenzene 
2-Chloroto:uene 
1,2-I)ichlorobeiizerie 
1,3-E)ichlorobeiizerie 
1,4-Dichlorobeiizerie 
1,2-I)ichloro;thane 
Ethy benzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
1,1,2,2-Tetra :hloro.;thane 
Tetrachloroe hene 
Toluene 
1,2,4 •Trichloroben2ene 
Trichloroetlune 
o-Xylene 
m, p Xylerx 

Baseline 
(UB/Kg) 

Result 

7,390 
920 J 

1,580 J 
976 J 
15,300 
659 J 

3,320,000 
1,580 J 
23,200 
544 J 
6.320 
19,100 
12,900 
1,620 J 
102,000 
709,000 
13,400 
3,320 J 
19,800 
5,440 

25,000 

DL 

357 
357 
357 
357 
357 
357 

17,800 
357 
357 
357 
357 
357 
357 
357 
357 

17,800 
357 
357 
357 

357.0 
357 

TABLE 29 - Soil 

AS 10 min 

(Ug/Kg) 

Result 

-
-
-
-
-

786,000 
-

5,960 J 
-
-

4,040 J 
3,260 J 
12000 J 
18000 J 
37,600 

-
-
-
-

3,250 J 

DL 

2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 

AS 30 min 

(ue/Ke) 
Result 

-
-
_ 

-
-

516,000 
-

4,290 J 
-
-

5,080 J 
2,770 J 
6,600 J 
12700 J 
35,300 

-
-

2,010 J 
-

2,130 J 

DL 

1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 

AS 60 min 
(ug/Ke) 

Result 

-
-
-
-
•• 

267,000 
-

1,990 J 
-
-

5,6^10 J 
-

1,320 J 
9,800 J 
22,600 

-
-

1,800 J 
-
-

DL 

1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 

AS 90 min 

(Ug/Ke) 

Result 

-
-
-
-
-

161,000 
-

1,340 J 
-

3,360 J 
-
-

8,260 J 
21,000 

-
-

2,430 J 
-
-

DL 

973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
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H 

m 

« 

m 

m 

m 

^ 

m 

d 

n 

TOTAL 

VOIATILES 

Benzene 
Bromobenzene 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
2-ChIorotoluer:e 
4-Chlorotoluerie 
1,2-D chlorobenzene 
1,3-D chlorobenzene 
1,4-D chlorobenzene 
1,2-D chloroethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
Naphthalene 
n-Propvlbenzene 
1,1,2,:;'-
Tetrachloroethane 
Tetrac hl(5roethi;ne 

Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
Trichloroethene 
1,3,5-Trimethylbenzeni5 
o-Xyii;ne 
m, p -Xylene 

Baseline 

(ue/Kg) 

Result 

5,670 
731 J 
1,450 J 
898 J 
12,800 
490 J 

-
2,130,000 

1,290 J 
20,000 

-
5,360 
16,900 
11,000 
1,330 J 

-

81,400 
433,000 
11,000 

-
2,930 J 
14,700 

-
4,490 
21,000 

DL 

381 
381 
381 
381 
381 
381 
381 

19,100 
381 
381 
381 
381 
381 
381 
381 
381 

381 
19,100 

381 
381 
381 
381 
381 
381 
381 

ASK 

TABLE 30 - Soil 

min 

(ue/Ke) 

Result 

625 
162 J 
161 J 
56.2 J 
1,570 
143 J 
61.3 J 

908,000 
428 J 
6,500 
245 J 
692 

7,500 
2,230 
1,020 
54.9 J 

18,300 
69,000 

794 
149 J 
1,440 
1,550 
60.4 J 
754 

3,080 

DL 

47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
4,780 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 

47.8 
4,780 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 

AS 30 min 

(ue/Ke) 

Result 

-
-
-
-
-
-

481,000 
-

3,470 J 
-
-

8,470 J 
-
-
-

8,790 J 
24,900 

-
-
-
-
-
-
-

DL 

2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 

2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 

AS 60 min 

(ue/Kg) 

Result 

2,290 J 
-
-
-

4,730 J 
-
-

884,000 
-

7,990 J 
-
-

5,660 J 
-
-
-

57,300 
151,000 
3,380 J 

-
-

10,100 J 
-
-

4,510 J 

DL 

2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 

2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 
2,280 

AS 90 min 

(ue/Ke) 
Result 

_ 

-
-
-
-
-
-

152,000 
-

1,160J 
-
-

2,470 J 
-

576 J 

-

6,890 
7,480 

-
-

549 J 
782 J 

-
-
-

DL 

460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

460 
460 
460 
460 
460 
460 
460 
460 
460 

AS 135 min 

(ue/Kg) 

Result 

1,220 J 
-
-
-

728 J 
-
-

115,000 
-

1,370 J 
-
-

2,530 J 
-
-
-

7,290 
25,500 
587 J 

-
464 J 

3,460 J 
-
-

717J 

DL 

426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 

426 
426 
426 
426 
426 
426 
426 
426 
426 

Off-gas f'"om Air Stripping 
When evaluating the carbon sample results, understanding the durations associated with each 
sample is helpful when discussing the analytical data. The following are the time durations that 
each carDcn was exposed to the VOCs off-gas created during air stripping activities: 

Sample Identifier 
Control Carbon 
10 min Carbon 
30 min Carbon 
60 min Carbon 
135 min Carbon 

Duration of Exposure (minutes) 
0 
10 
20 
30 
75 

The stark ti'ends that were observed in the Intermediate phase of testing are generally 
reproducible; however, the contaminant concentrations are much lower. The difference may be 
due to the lower untreated material concentrations that were started with at the Verification 
phase. 
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The three trends observed in the off-gas data as described in the Intermediate phase of work 
correspond to high, medium and low concentrations of contaminants. High concentrations of 
contaminants (i.e., 2-Butanone) present in the soils showed increasing concentrations over the 
sampling interval. This is likely due to the continuous supply of stripped contamination over 
duration of air stripping. 

The second trend observed during the intermediate phase of testing was not observed here. 
Recall ttiat the trend was reducing off-gas detections within all sampling event except for the 
last one where there was an Increase back up to the concentrations observed at the 10 minute 
sampling event. 

The third observed trend Is from lower contaminants observed in the soil. Recall that the trend 
is high off-gas detections within the first sampling event (i.e., 10 minutes) and reduction with 
each successive sampling where some go to non-detect. This trend was not very pronounced 
in the data as most of the detections are "J" flagged. 

Generally, the air stripping was demonstrated by the analytical results to be effective in stripping 
voatilesfrom the untreated materials. 

TABLE 37 - Carbon 

TOTAL 

VOLATILES 

Acetone 
Bromoform 
Bromomethane 
2-Butanone 
Carbon tetrachloride 
Chloromethane 
1,2-Dichlorobenzene 
Dichlorodifluoromethane 
Ethylbenzene 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
1,1,2,2-
Tetrachloroethane 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 
o-Xylene 
m, p -Xylene 

Control 

(Ug/Kg) 

Result 

-
-
-
-

415 J 
-

156J 
154 J 

-

-

-
-
-

351 J 
91.9 J 
318J 

AS 10 
min 

(Ug/Kg) 

Result 

1,140 
73.9 J 

-

353 J 
210 J 
445 J 

565 
216J 
150 J 

-

58.8 J 

3,080 
9,330 
78.9 J 
2,220 
629 J 
61 . IJ 
212 J 

AS 30 
min 

(Ug/Kg) 

Result 

1,010 
91.2J 
103 J 
461 J 
118J 
664 J 

2,070 
225 J 
388 J 

-

93.8 J 
184 J 

1,780 
13,400 
78.7 J 
3,280 
740 J 
164 J 
584 

AS 60 
min 

(Ug/Kg) 

Result 

3,410 
-

101 J 
1,090 

-
606 J 

2,790 
198 J 
168 J 
341 J 
102 J 

495 
2,130 
78.7 J 
1,060 
629 J 
106 J 
318J 

AS 90 
min 

(Ug/Kg) 

Result 

8,160 
-
-

3,080 
-

610J 
764 

274 J 
192 J 
262 J 

-

324 J 
431J 

-

246 J 
801 J 
l lOJ 
356 J 
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TABLE 38 - Carbon 

TOTAL 

VOLATILES 

Acetone 
Benzene 
Bromaform 
Bromjmethane 
2-Butinone 
Carbon tetrachloride 
Chlorobenzene 
Chloromethane 
1,2-D chlorobenzene 
Dich lorodifluoromethane 
1,2-D chlorcethane 
Ethvlbenzen; 
2-Hexanone 
Hexachlorobutadiene 

Isopropylberzene 
1,1,2,:;-
Tetrac hloroe thane 
Tetrachloroelhene 
Tolusiie 
Trichloroethene 
Tri c h ll jrofl uoromethane 
1,3,5-'.̂ rimethylbenzene 
o-Xvhne 
m, p -Xylene 

Control 
(Ug/Kg) 

Result 

-
-

102 J 
-
-
-

437 J 
-
-
-

124 J 
-
-

-

-

-
-
-
-
-

59.7 J 
244 J 

AS 10 min 

(Ug/Kg) 

Result 

2,820 
71.4J 
130 J 
103 J 

1010 J 
291 J 
68.3 J 
474 J 
1,970 
140 J 

-
361J 

-

177 J 

223 J 

3,030 
17,500 
123 J 
3,750 
357 J 

-

161 J 
580 

AS 30 min 

(UgACg) 

Result 

3,830 
-

113 J 
-

1,230 
86.1 J 
60.5 J 
444 J 
4,840 

-
-

745 
-

322 J 

320 J 

3,190 
13,300 
78.1 J 
3,120 

-

63.4 J 
378 J 
1,250 

AS 60 min 

(Ug/Kg) 

Result 

4,990 
-
-
-

1,460 
-
-

412 J 

2,930 
-
-

129 J 
-

320 J 
82.4 J 

1,210 
1,890 

-
846 
157 J 

-
69.3 J 
216J 

AS 90 min 

(Ug/Kg) 

Result 

7,040 
-
-
-

2,420 
-
-

376 J 
1,270 

-
-

423 J 
-

309 J 

69.1 J 

704 
571 

-
294 J 

-

56.7 J 
248 J 
782 

AS 135 min 

(Ug/Kg) 

Result 

15,000 

4,600 

360 J 
U 2 0 
260 J 
50.2 J 
182 J 
389 J 
573 

1,050 
602 

264 J 
492 J 

96.4 J 
314J 

5.4. Solidification / Stabilization of Air Stripped IMateriai - Verification Testing 

5.4.1. Solidification / Stabilization Procedures of Air Stripped Material 

Immediately following air stripping activities KEMRON applied one mixture design to both 
aliquots of the air-stripped material. The following is a presentation of the two mixture designs 
utilized; 
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TABLE 42 

KEMRON 

SAMPLE 

No. 

SEOl 90-019 

SEO 190-020 

PRETREATMENT 

STRIPPING 

TIME 

90 minutes 

135 minutes 

REAGENT 

TYPE 

Cement/Class "C" Fly Ash 

Cement/Class "C" Fly Ash 

REAGENT 

ADDITION 

(%)m 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)m 

8.15 

8.15 

Development of each mixture was performed in accordance with the previously outlined 
protocol Volumetric expansion and Penetrometer testing were complete on the treated 
materials where data is presented in Tables 41 and 39, respectively. 

Volumetric Expansion 
Volumetnc expansion testing was completed to estimate the increase In material volume due to 
treatment. KEMRON measures volumetric expansion by determining the volume of an aliquot 
of untreated material. That material is then subjected to treatment and the volume is once again 
measured following 21 days of curing. KEMRON then calculates the change In volume by the 
following fomiula: 

((VolumOfinal - VolUmeinitial) / VolUmeinitial) * 1 0 0 % 

Volumetric expansion testing is summarized in Table 41. Review of Table 41 indicates that an 
increase in volume ranging from 15 to 18% may be expected from treatment activities. 

TESTING 

PARAMETER 

Volumetric Expansion 

RESULTS 

0190-019 

17.77 

RESULTS 

0190-020 

15.09 

Penetrometer Testing 
Dunng the curing process penetrometer testing indicated that both treated materials exhibited 
penetrometer strengths in excess of 4.5 TSF after only one day of curing. The results of pocket 
penetrometer testing are summarized In Table 39. 

M l 

5.4.1.1. Chemical and Physical Property Testing Results 

Following 21 days of curing each treated material was subjected to UCS testing and total and 
SPLP vo atiles and semivolatiles in accordance with the previously referenced test method. 

5.4.1.1. UCS Testing 

Followinci a 21-day curing Interval, each treated material was removed from the cylindrical 
curing mold and subjected to UCS testing. The results of UCS testing performed are included in 
Table 40 where a condensed version is presented below. 
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TABLE 40 

KEMRON 

SAMPLE 

No. 

SEOl 90-019 

SEO 190-020 

REAGENT 

TYPE 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

REAGENT 

ADDITION 

(%)m 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)m 

8.15 

8.15 

UCS 

Obs/in') 

704.5 

640.0 

A revie'A of Table 40 indicates that both treated materials exhibited unconfined strengths in 
excess of 600 psi. Additional review also shows that these mixtures contained less moisture 
than similar mixtures previously evaluated Indicating that greater strengths may be attributed to 
lov/er moisture contents. 

5.4.1.1.2. Unit Weight and Moisture Testing 

Fo lowing a 21-day curing interval, each treated material was tested for unit weight and 
moisture. The results of testing performed are Included in Table 41 where a condensed version 
is preserted below. 

TABLE 41 

TESTING 

PARAMETER 

Unit Weight 

Moisture Content 

Pet cent Solids 

TEST 

METHOD 

ASTM D2937 

ASTMD2216 

EPA 

UNIT 

lb/ft' 

% 

% 

RESULTS 

0190-019 

129.3 

20.12 

83.25 

RESULTS 

0190-020 

127.6 

17.34 

85.22 

5.4.1.1.3. Chemical Testing 

In addition to UCS testing KEMRON subjected aliquots of each treated material to total and 
SPLP volatile and semivolatile organic analyses. The results are presented in Tables 29 
through 36. 

Total Voleitiles 

The total volatiles data is reported in Tables 29 and 30. The data presentations below are 
condensed versions of these reports with solidified results highlighted in red, facilitating volatiles 
data discussion. Review of total volatile organics analyses presented in Tables 29 and 30 
indicate ttiat S/S treatment further reduced contamination as compared to the final air stripping 
data and Ihe Baseline testing. Note that the baseline results for sample SEOl90-019 presented 
in Table 29 appear slightly higher than those reported for SE0190-020 found in Table 30. This 
point may be significant when comparing the contaminant reduction differences between a 90 
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minute and a 135 minute air stripping event. However, the end results are very similar. 
Specifically, it appears that significant treatment benefits may not be realized by extending the 
air stripping activities from 90 to 135 minutes. 

TABLE 29 

TOTAL 

VOLATILES 

1,2-Diciilorobeiizene 
1,4-Dichiorobenzene 
Hexachlorobutadiene 
Tetrachloroethene 
Trichloroethene 

Baseline 

(HE/Ks) 

Result 

3,320,000 
23,200 
19,100 

709,000 
19,800 

AS 10 min 

(Hg/Kg) 

Result 

786,000 
5,960 J 
4,040 J 
37,600 

-

[0190-019) 

AS 30 min 

(Ug/Kg) 

Result 

516,000 
4,290 J 
5,080 J 
35,300 
2,010 J 

AS 60 min 

(Ug/Kg) 

Result 

267,000 
1,990 J 
5,640 J 
22,600 
1,800 J 

AS 90 min 

(Ug/Kg) 

Result 

161,000 
1,340 J 
3,360 J 
21,000 
2,430 J 

A S & S S 

(Ug/Kg) 

Result 

24,700.1 
586 J 
K12,l 
6,090 
1,650 

TABLE 30 (0190-020) 

TOTAL 

VOLATILES 

1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
Tetrachloroethene 
Trichloroethene 

Baseline 

(Ug/Kg) 

Result 

2,130,000 
20,000 
16,900 

433,000 
14,700 

AS 10 min 

(Ug/Kg) 

Result 

908,000 
6,500 
7,500 

69,000 
1,550 

AS 30 min 

(Ug/Kg) 

Result 

481,000 
3,470 J 
8,470 J 
24,900 

-

AS 60 min 

(Ug/Kg) 

Result 

884,000 
7,990 J 
5,660 J 
151,000 
10,100 J 

AS 90 min 

(Ug/Kg) 

Result 

152,000 
1,160 J 
2,470 J 
7,480 
782 J 

AS 135 min 

(Ug/Kg) 

Result 

115,000 
1,370 J 
2,530 J 
25,500 
3,460 J 

AS& 
SS 

(Ug/Kg) 

Result 

30,100.1 

422 .1 
754 .1 
4,090 
1,460 

SPLP Volatiles 

The SPLP volatiles data is reported in Tables 31 and 32. The data presentations below are 
condensed versions of these reports with solidified results highlighted in red, facilitating SPLP 
volatiles data discussion. Review of the SPLP volatile organics data presented in Tables 31 
and 32 indicate that analyses on both samples 019 and 020 resulted in very similar results in 
the baseline and the final treated data. This data indicates that longer air stripping treatment 
may not significantly increase the treatment effectiveness. 

TABLE 31-(0190-019) 

SPLP 

VOLATILES 

1,2-Dichlorobenzene 
Tetrachloroethene 
Trichloroethene 

I Seniiquanlitalive resuti (above inslnimeiit ca 

Baseline 

(Ug/L) 

Result 

57,9001 
11,300 
442 J 

ibradun range) 

DL 

12.5 
25.0 
25.0 

A S & S S 0190-019 

(Ug/L) 

Result 

947 
44.3 
38.8 

DL 

0.625 
1.25 
1.25 

ENVIRONMENTAL SERVICES 
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TABLE 32-(0190-020) 

SPLP 

VOLATILES 

1,2-Dichlorobenzene 
Tetrachloroethene 
Trichloroethene 

Baseline 

(Ug/L) 

Result 

54,700 1 
10,100 
498 J 

DL 

12.5 
25.0 
25.0 

AS & SS 0190-020 

(Ug/L) 

Result 

777 
25.9 

23.6 .1 

DL 

0.625 
1.25 
1.25 

I Seiniiiuaiititative result (above iiislrumeiit culibrolJoii range) 

Total Semivolatiles 

The results of total and SPLP semivolatile organic analyses presented in Tables 33 through 36 
indicate that both baseline samples exhibited similar analytical results. It appears that a longer 
air stripping retention may offer some benefit in some of the semivolatile analytes on a total 
contaminant basis. However leachable results indicate very little difference between the two 
treated samples. 

TABLE 33 (0190-019) 

TOTAL 

SEMIVOLATILES 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Benzoic acid 
2,4-Dichlorophenol 
Hexachlorobutadiene 
Hexachlorobenzene 

Baseline 

(Ug/Kg) 

Result 

1,970 
101,000 

2,580 
42,200 
713J 
701J 
2,760 

DL 

488 
1,950 
488 

7,810 
488 
488 
488 

AS & SS (0190-019) 

(Ug/Kg) 

Result 

28,300 
-
-

-
-

8,130 

DL 

820 
820 
820 

3,280 
820 
820 
820 

J 
1 
1 
I 
1 

TABLE 34 (0190-020) 

TOTAL 

SEMIVOLATILES 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Benzoic acid 
2,4-Dichlorophenol 
Hexachlorobutadiene 
Hexachlorobenzene 

Baseline 

(Ug/Kc) 

Result 

2,020 
105,000 
2,690 

40,300 
723 J 
706 J 
2,360 

DL 

492 
1,970 
492 

7,880 
492 
492 
492 

AS & SS (0190-020) 

(Ug/Kg) 

Result 

26,800 

5,260 

DL 

802 
802 
802 

3,210 
802 
802 
802 

Dafa contained on this sheet shall not be disclosed without prior approval from 
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TABLE 35 (0190-019) 

SPLP 

SEMIVOLATILES 

1,4-Dichlorobenzcnc 
1,2-Dichlorobcnzcne 
Hexachloroethane 
Benzoic acid 
2,4-Dichlorophenol 

Baseline 

(Ug/L) 

Result 

156 
22,800 

178 
6,220 
32.1 J 

DL 

25.5 
1,280 
25.5 
1,280 
25.5 

AS & SS (0190-019) 

(Ut'/L) 

Result 

689 

3,910 
384 

DL 

25.5 
25.5 
25.5 
638 
25.5 

TABLE 36 (0190-020) 

SPLP 

SEMIVOLATILES 

1,4-Dichloiobcnzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Benzoic acid 
2,4-Dichlorophenol 

Baseline 

(Ug/L) 

Result 

142 
20,700 

161 
5,910 
29.5 J 

DL 

25.5 
],280 
25.5 
1,280 
25.5 

A S & S S (0190-020) 

(Ug/L) 

Result 

503 

4,530 
'lO') 

DL 

25.5 
25.5 
25.5 
638 
25.5 

5.5. Conclusions to the Verification Testing 

Review of the results of verification testing indicate that in general the additional 45 minutes of 
air stripping is not greatly affecting the stabilized material in strength, total analyte 
concentrations, and leachable concentrations. 

6.0 FINAL STUDY DISCUSSION 

The objectives of this treatability study were as follows: 

• To evaluate the effectiveness of air stripping for reducing VOC concentrations prior to 
introduction of the various S/S agents; 

• To identify formulations using cement- and clay-based S/S agents that will provide the 
desired bearing strength and physical characteristics; 

• To evaluate the reduction in total constituent concentration achieved by the selected S/S 
agent formulations; 

• To evaluate the reduction in constituent mobility provided by the selected S/S agent 
formulations; and 

• To evaluate whether zero-valent iron amendments provide additional reduction in total 
constituent concentrations. 
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The study objectives were met as treatment options were tested and either eliminated or re
evaluated at later phases of the study. The zero valent iron pretreatment was determined 
earlier in the study to exhibit lower strength than the air stripping pretreatment. Additionally, air 
stripping was more effective at reducing the mass of volatiles than the zero valent iron. Later 
phases of the study eliminated further testing of the zero valent iron pretreatment. 

The Air Stripping demonstrated to be effective as a pretreatment for the untreated materials; 
however the increase in air stripping duration from 90 minutes to 135 minutes did not appear to 
change total or leachable results significantly (i.e., on orders of magnitude). The mix design 
tested in the verification phase of the study included Cement and Class "C" fly ash at an 
addition rate of 7.5% and 15%, respectively. The UCS determined for the testing in the 
verification phase exhibited very high strengths. 

The chemical analyses for total and SPLP volatiles and semivolatiles exhibited significant 
reductions in contaminants. The design of the data collection allowed a progressive review of 
data over the duration of air stripping pretreatment for total volatiles. When comparing the soil 
results following the end of the air stripping pretreatment with the baseline and the solidified air 
stripped soil, there are significant volatile reductions. 

For instance, 1,2-dichlorobenzene had a baseline concentration of 3,320,000 ug/kg, a 90 
minutes air stripping pretreatment concentration of 161,000 ug/kg and a solidification / 
stabilization treatment result of 24,700 ug/Kg (J flagged result - quantitatively estimated). 
Furthermore, the 21-day contaminant loss evaluation, exhibited results for the time "0" and the 
Day 21 at 1,540,333 ug/Kg and 854,000 ug/Kg, respectively. This 21-day contaminant loss 
evaluation was the maximum loss expected over the duration of the verification testing. Since 
the final stabilized 1,2-dichlorobenzene detections demonstrate a loss much greater than that 
observed for the 21-day contaminant loss evaluation, the air stripping, solidification dual 
treatment is demonstrated to be effective. 

Similar results are demonstrated for the SPLP volatiles where the baseline and air stripped 
solidified material have reported detections of 57,900 ug/L (I flagged results for over the 
calibration range) and 947 ug/L, respectively for 1,2-dichlorobenzene. Furthermore, the 21-day 
contaminant loss evaluation for SPLP 1,2-dichlorobenzene is observed to be 58,900 ug/L (I 
flagged results for over the calibration range) for the Time "0" and 34,600 ug/L for the Day 21. 
The loss found in the treatment samples is much greater, indicating that the treatment is 
effective and testing conditions were not adversely affecting the treatment evaluation. 

The total and SPLP semivolatile data demonstrate similar effectiveness as the total and SPLP 
volatile data. Similarly, the 21-day contaminant loss evaluation for the semivolatiles analyses 
demonstrates reduced losses as compared to those observed in the corresponding dual treated 
semivolatiles analyses. 
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TABLE 1 

UNTREATED MATERIAL CHARACTERIZATION 

MATERIAL pH AND PHYSICAL PROPERTY TESTING 

TESTING 
PARAMETER 

CHEMICAL PROPERTIES 

Material pH 

PHYSICAL PROPERTIES 

Unit Weight 

Moisture Content 

Percent Solids 

Specific Gravity 

TEST 
METHOD 

EPA 9045 

ASTM D2937 

ASTMD2216 

EPA 

ASTM D854 

UNIT 

s.u. 

lb/ft' 

% 

% 

-

RESULTS 
SB06-SLG-08-13 

6.32 

118.0 

31.63 

76.07 

2.71 

E - samples are above the quantitiation limits of the instrument 

s.u. - standard unit 

Table-1 Untreated Ptiysical Properties 

Applied Technologies Group 
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TABLE 2 

Untreated Material Characterization 
Summary of Total Volatile Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
l,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 

RESULTS (fig/Kg) 
UNTREATED - A 
Result [ 

-
51400 
-
-
-
-
-
-
-
-
-
-

30300 . 
-
-
-
-
-
-
-
-
-
-

3,880,000 
-

29,600 J 
-

1 DL 

135,000 
13,500 
13,500 
13,500 
13,500 
13,500 
26,900 
67,300 
13,500 
13,500 
13,500 
13,500 
13,500 

[ 13,500 
13,500 
26,900 
53,800 
13,500 
53,800 
13,500 
13,500 
53,800 
13,500 
13,500 
13,500 
13,500 
13,500 
26,900 

UNTREATED - B 
Result 

-
43900 
-
-
-
-
-
-
-
-
-
-
-

29000 
-
-
-
-
-
-
-
-
-
-

3,410,000 
-

27,500 
-

J 

J 

J 

DL 

141,000 
14,100 
14,100 
14,100 
14,100 
14,100 
28,100 
70,400 
14,100 
14,100 
14,100 
14,100 
14,100 
14,100 
14,100 
28,100 
56,300 
14,100 
56,300 
14,100 
14,100 
56,300 
14,100 
14,100 
14,100 
14,100 
14,100 
28,100 

UNTREATED - C 
Result 

-
48500 
-
-
-
-
-
-
-
-
-
-
-

29500 
-
-
-
-
-
-
-
-
-
-

3,330,000 
-

26,500 
-

J 

J 

J 

DL 

149,000 
14,900 
14,900 
14,900 
14,900 
14,900 
29,800 
74,600 
14,900 
14,900 
14,900 
14,900 
14,900 
14,900 
14,900 
29,800 
59,700 
14,900 
59,700 
14,900 
14,900 
59,700 
14,900 
14,900 
14,900 
14,900 
14,900 
29,800 

Average 
Result 

-
47,933 

-
-
-

-
-
-
-
-
-
-

29,600 
-
-
-
-
-
-
-
-
-
-

3,540,000 
-

27,867 
-

DL 

141,667 
14,167 
14,167 
14,167 
14,167 
14,167 
28,267 
70,767 
14,167 
14,167 
14,167 
14,167 
14,167 
14,167 
14,167 
28,267 
56,600 
14,167 
56,600 
14,167 
14,167 
56,600 
14,167 
14,167 
14,167 
14,167 
14,167 
28,267 

MATRIX SPIKE 
Result 

772,000 
602,000 
566,000 
602,000 
659,000 
599,000 
566,000 
646,000 
567,000 
577,000 
521,000 
540,000 
686,000 
572,000 
551,000 
580,000 
591,000 
624,000 
653,000 
590,000 
583,000 
511,000 
621,000 
643,000 

3,690,000 
545,000 
557,000 
599,000 

DL 

136,000 
13,600 
13,600 
13,600 
13,600 
13,600 
27,100 
67,900 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
13,600 
27,100 
54,300 
13,600 
54,300 
13,600 
13,600 
54,300 
13,600 
13,600 
13,600 
13,600 
13,600 
27,100 

MATRIX SPK DUP 
Result 

838,000 
650,000 
624,000 
658,000 
710,000 
655,000 
598,000 
689,000 
613,000 
622,000 
579,000 
565,000 
717,000 
629,000 
590,000 
628,000 
604,000 
663,000 
698,000 
658,000 
623,000 
559,000 
672,000 
701,000 

4,040,000 
594,000 
614,000 
615,000 

DL 

153,000 
15,300 
15,300 
15,300 
15,300 
15,300 
30,500 
76,400 
15,300 
15,300 
15,300 
15,300 
15,300 
15,300 
15,300 
30,500 
61,100 
15,300 
61,100 
15,300 
15,300 
61,100 
15,300 
15,300 
15,300 
15,300 
15,300 
30,500 

RPD 

8 
8 
10 
9 
7 
9 
5 
6 
8 
8 
11 
5 
4 
9 
7 
8 
2 
6 
7 
11 
7 
9 
8 
9 
9 
9 
10 
3 
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Kemnon 
EfmntMUCHTJU. HRVlUS 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 2 

Untreated Material Characterization 
Summary of Total Volatile Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1 -D ichloropropene 

Ethylbenzene 
2-Hexanone 

Hexachlorobutadiene (ij 

Isopropylbenzene 

p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 

n-Propylbenzene 
Styrene 

1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

RESULTS (Mg/Kg) 

UNTREATED - A 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

241,000 
966,000 

35,900 J 

DL 

26,900 

13,500 

13,500 

13,500 
13,500 

13,500 
13,500 

13,500 
13,500 
13,500 
13,500 

13,500 
67,300 

13,500 

13,500 

13,500 
67,300 

26,900 
13,500 

13,500 
13,500 

13,500 

13,500 
13,500 

13,500 

UNTREATED - B 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

202,000 

874,000 

31,400 J 

DL 

28,100 

14,100 

14,100 

14,100 
14,100 

14,100 

14,100 

14,100 
14,100 
14,100 
14,100 

14,100 
70,400 

14,100 

14,100 
14,100 

70,400 
28,100 

14,100 
14,100 
14,100 

14,100 
14,100 

14,100 

14,100 

UNTREATED - C 
Result 

-
-
-
-
-
-
-
-
-
-
-
-
-

18,600 

-
-
-
-
-
-
-
-

192,000 

888,000 

33,400 

J 

J 

DL 

29,800 

14,900 

14,900 

14,900 

14,900 

14,900 

14,900 

14,900 
14,900 
14,900 
14,900 

14,900 
74,600 

14,900 

14,900 

14,900 
74,600 

29,800 

14,900 
14,900 
14,900 

14,900 

14,900 

14,900 

14,900 

Average 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-

6,200 

-
-
-
-
-
-
-
-

211,667 

909,333 

33,567 

DL 

28,267 

14,167 

14,167 

14,167 
14,167 

14,167 

14,167 
14,167 

14,167 
14,167 

14,167 

14,167 
70,767 

14,167 

14,167 

14,167 

70,767 
28,267 

14,167 

14,167 
14,167 

14,167 

14,167 

14,167 

14,167 

MATRIX SPIKE 
Result 

606,000 

690,000 

586,000 

577,000 

587,000 

597,000 

609,000 

632,000 
619,000 
576,000 

612,000 

583,000 
615,000 

568,000 

552,000 

534,000 

595,000 
522,000 

528,000 
584,000 

534,000 

624,000 

809,000 

1,410,000 

595,000 

DL 

27,100 

13,600 

13,600 

13,600 

13,600 

13,600 

13,600 

13,600 
13,600 

13,600 
13,600 

13,600 
67,900 

13,600 

13,600 

13,600 

67,900 

27,100 
13,600 

13,600 

13,600 

13,600 

13,600 

13,600 

13,600 

MATRIX SPK DUP 
Result 

654,000 

748,000 

630,000 

631,000 
625,000 

647,000 

664,000 

656,000 
669,000 
631,000 

649,000 

637,000 
666,000 

637,000 

591,000 

586,000 

661,000 

582,000 
600,000 

635,000 
572,000 

673,000 

899,000 

1,510,000 
648,000 

DL 

30,500 

15,300 

15,300 

15,300 

15,300 

15,300 

15,300 
15,300 

15,300 
15,300 

15,300 

15,300 
76,400 

15,300 

15,300 

15,300 
76,400 

30,500 

15,300 

15,300 

15,300 

15,300 

15,300 

15,300 
15,300 

RPD 

8 

8 

7 

9 
6 

8 

9 
4 

8 
9 

6 

9 
8 

11 

7 

9 

11 
11 

13 

8 
7 

8 

11 

7 

9 

Table 2 - Total Volatiles Page 2 of3 
KEMRON Environmental Services, Inc. 

Applied Technologies Group 



Kemnon 
CNMftOMUEJfTAL W M V K X S 

KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 50 of 1010, Revision 02 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 2 

Untreated Material Characterization 
Summary of Total Volatile Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

RESULTS (fig/Kg) 
UNTREATED - A 
Result 

-
-
-
-

73,600 
-
-
-
-
-
-
-

30,200 

J 

J 

DL 

13,500 
13,500 
13,500 
13,500 
13,500 
26,900 
26,900 
13,500 
13,500 
26,900 
26,900 
13,500 
13,500 

UNTREATED -B 
Result 

-
-
-
-

59,900 
-
-
-
-
-
-
-

26,300 

J 

J 

DL 

14,100 
14,100 
14,100 
14,100 
14,100 
28,100 
28,100 
14,100 
14,100 
28,100 
28,100 
14,100 
14,100 

UNTREATED - C 
Result 

-
-
-
-

63,600 
-
-
-
-
-
-
-

29,700 

J 

J 

DL 

14,900 
14,900 
14,900 
14,900 
14,900 
29,800 
29,800 
14,900 
14,900 
29,800 
29,800 
14,900 
14,900 

Average 
Result 

-
-
-
-

65,700 
-
-
-
-
-
-
-

28,733 

DL 

14,167 
14,167 
14,167 
14,167 
14,167 
28,267 
28,267 
14,167 
14,167 
28,267 
28,267 
14,167 
14,167 

MATRIX SPIKE 
Result 

516,000 
528,000 
675,000 
603,000 
641,000 
577,000 
611,000 
575,000 
595,000 
158,000 
621,000 
578,000 

1,180,000 

DL 

13,600 
13,600 
13,600 
13,600 
13,600 
27,100 
27,100 
13,600 
13,600 
27,100 
27,100 
13,600 
13,600 

MATRIX SPK DUP 
Result 

581,000 
576,000 
699,000 
684,000 
687,000 
599,000 
662,000 
631,000 
649,000 
173,000 
651,000 
628,000 

1,260,000 

DL 

15,300 
15,300 
15,300 
15,300 
15,300 
30,500 
30,500 
15,300 
15,300 
30,500 
30,500 
15,300 
15,300 

RPD 

12 
9 
3 
13 
7 
4 
8 
9 
9 
9 
5 
8 
7 

4,900,600 

(1) Average result is based on less than 3 values 
- Not detected above the analytical Method Detection Limit. 

J The analyte was positively identified, but the quantitation was between the analytical Reporting Limit (RL) 

and the Method Detection Limit (DL). 

DL Detection Limit 
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KEMRON Environmental Services, Inc. 
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GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 3 

UNTREATED MATERIAL CHARACTERIZATION 
Summary of SPLP VolatUes Analyses - EPA Method 1312 / 8260B 

SPLP 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 

1 tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform (^ 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 

RESULTS (^g/L) 
UNTREATED -A 

Result 

_ 
3220 

-
-
-
-
-
-
-
-

I 
-
-

1380 J 
-
-
-

67.4 J 
-
-
-
-
-
-

80800 
-

567 '. 
-
-

482 . 
-
-
-
-
-
-

Detection 
Limit 

1250 
62.5 
62,5 
100 
125 
250 
250 
1250 
125 
125 

I 125 
250 
125 
62.5 
125 
250 
5000 
62.5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 

r' 62.5 
125 
62.5 
125 
250 
125 
125 
100 
100 
125 

UNTREATED - B 

Result 

-
2400 

-
-
-
-
-
-
-
-
-
-
-

1280 
-
-
-
-
-
-
-
-
-
-

92300 
-

659 
-
-

304 
-
-
-
-
-
-

J 

J 

J 

J 

Detection 
Limit 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 
62.5 
125 
250 
5000 
62.5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 
62.5 
125 

62.5 
125 
250 
125 
125 
100 
100 
125 

UNTREATED - C 

Result 

_ 

2350 
-
-
-
-
-
-
-
-
-
-
-

1250 
-
-
-
-
-
-
-
-
-
-

92300 
-

604 
-
-

286 
-
-
-
-
-
-

J 

J 

J 

J 

Detection 
Limit 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 
62.5 
125 
250 
5000 
62,5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 
62.5 
125 
62.5 
125 
250 
125 
125 
100 
100 
125 

Average 

Result 

_ 

2,657 
-
-
-
-
-
-
-
-
-
-
-

1,303 
-
-
-

22 
-
-
-
-
-
-

88,467 
-

610 
-
-

357 

-
-
-
-

Detection 
Limit 

1,250 
63 
63 
100 
125 
250 
250 

1,250 
125 
125 
125 
250 
125 
63 
125 
250 

5,000 
63 
125 
63 
125 
500 
125 
125 
63 
125 
63 
125 
63 
125 
250 
125 
125 
100 
100 
125 
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GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 3 

UNTREATED MATERIAL CHARACTERIZATION 
Summary of SPLP Volatiles Analyses - EPA Method 1312 / 8260B 

SPLP 
VOLATILES 

cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

RESULTS (^g/L) 
UNTREATED - A 

Result 

1 
-
-

265 J 
-
-

388 J 
-
-
-
-
-
-
-

13000 
27000 
1760 J 

-
-
-
-

3610 
-
-
-
-
-
-

161 . 
924 

Detection 
Limit 

125 
250 
125 
125 

1250 
125 
125 
125 
1250 
125 
100 
62.5 
62.5 
125 
62.5 
125 
125 
62.5 
100 
125 
125 
125 
125 
250 
125 
125 

1250 
125 

r 125 
1 125 

UNTREATED -B 

Result 

-
-
-

273 
-
-

397 
-
-
-
-
-
-
-

10300 
30600 
1570 

-
-
-
-

3120 
-
-
-
-
-
-

162 
970 

J 

J 

J 

J 
J 

Detection 
Limit 

125 
250 
125 
125 
1250 
125 
125 
125 
1250 
125 
100 
62.5 
62.5 
125 
62.5 
125 
125 
62.5 
100 
125 
125 
125 
125 
250 
125 
125 

1250 
125 
125 
125 

UNTREATED - C 

Result 

-
-
-

268 
-
-

395 
-
-
-
-
-
-
-

10600 
29000 
1560 

-
-

-
3020 

-
-
-
-
-
-

137 
955 

J 

J 

J 

J 
J 

Detection 
Limit 

125 
250 
125 
125 
1250 
125 
125 
125 
1250 
125 
100 
62.5 
62.5 
125 
62.5 
125 
125 
62.5 
100 
125 
125 
125 
125 
250 
125 
125 

1250 
125 
125 
125 

Average 

Result 

-
-
-

269 
-
-

393 
-
-
-
-
-
-
-

11,300 
28,867 
1,630 

-
-

-
3,250 

-
-
-

153 
950 

Detection 
Limit 

125 
250 
125 
125 

1,250 
125 
125 
125 

1,250 
125 
100 
63 
63 
125 
63 
125 
125 
63 
100 
125 
125 
125 
125 
250 
125 
125 

1,250 
125 
125 
125 

(1) Average result is based Qtv less than 3 values 
- Not detected above the analytical Method Detection Limit. 
J The analyte was positively identified, but the quantitation was between the analytical Reporting Limit (RL) 

and the Method Detection Limit (DL). 
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Kemnon 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 4 
UNTREATED MATERIAL CHARACTERIZATION 

Summary of Total Semivolatile Analyses - EPA Method 8270C 

TOTAL 

SEMIVOLATILES 

Phenol 

Bis (2-Chloroethyl) ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

3-,4-Methylphenol 

bis (2-Chloroisopropyl) ether (a) 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol (a) 

2,4-Dimethylphenol 

Benzoic acid 

Bis (2-Chloroethoxy) Methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

Naphthalene 

RESULTS ( ^g/Kg) 

UNTREATED - A 

Result 

-

-
-
-

6,150 

-
###### 

-
-
-
-

6,220 

-
-
-
-

58,100 

-
-
-
-

DL 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

52,300 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

4,180 

1,050 

1,050 

1,050 

1,050 

UNTREATED - B 

Result 

-

-
-
-

7,540 

-
976,000 

-
-
-
-

9,780 

-
-
-
-

68,700 

-
-
-
-

L ^ 

r 
DL 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

55,600 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

1,110 

UNTREATED - C 

Result 

-

-
-
-

8,350 

-
1,110,000 

-
-
-
-

11,000 

-
-
-
-

61,500 

-
-
-
-

DL 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

55,600 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

1,110 

AVERAGE 

Result 

-

-
-
-

7,347 

-
974,667 

-
-
-
-

9,000 

-
-
-
-

62,767 

-
-
-

-

DL 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

54,500 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

4,360 

1,090 

1,090 

1,090 

1,090 

MATRIX SPIKE 

Result 

1,440 

1,420 

1,200 

1,630 

10,200 

1,390 

602,000 

7,410 

1,560 

-
1,420 

12,900 

4,380 

1,510 

-
1,470 

75,700 

1,360 

2,600 

2,070 

1,750 

DL 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

4,580 

1,150 

1,150 

1,150 

1,150 

MATRIX SPK DUP 

Result 

1,940 

1,790 

1,550 

2,010 

12,300 

1,940 

683,000 

8,560 

2,170 

1,280 

1,960 

17,100 

5,490 

2,090 

1,370 

2,050 

92,900 

1,930 

3,370 

2,700 

2,310 

DL 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

4,500 

1,130 

1,130 

1,130 

1,130 

RPD 

30 

23 

25 

21 

19 

33 

13 

14 

33 

N/A 

32 

28 

22 

32 

N/A 

33 

20 

35 

26 

26 

28 
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Kemnon 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 4 
UNTREATED MATERIAL CHARACTERIZATION 

Summary of Total Semivolatile Analyses - EPA Method 8270C 

TOTAL 

SEMIVOLATILES 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline ,̂) 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-phenyl ether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

RESULTS ( Hg/Kg) 

UNTREATED - A 

Result 

-

1,370 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,050 

I 1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

4,180 

1,050 

1,050 

1,050 

4,180 

1,050 

4,180 

4,180 

1,050 

1,050 

1,050 

1,050 

1,050 

4,180 

4,180 

UNTREATED -B 

Result 

-

2,630 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

4,450 

1,110 

4,450 

4,450 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

4,450 

UNTREATED - C 

Result 

-

2,790 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

4,450 

1,110 

4,450 

4,450 

1,110 

1,110 

1,110 

1,110 

1,110 

4,450 

4,450 

AVERAGE 

Result 

-

2,263 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

4,360 

1,090 

1,090 

1,090 

4,360 

1,090 

4,360 

4,360 

1,090 

1,090 

1,090 

1,090 

1,090 

4,360 

4,360 

MATRIX SPIKE 

Result 

1,340 

4,190 

2,130 

1,470 

-

2,000 

1,830 

1,300 

-

2,220 

1,800 

2,030 

-

1,680 

-

-

1,940 

2,320 

2,230 

1,850 

1,960 

-

27,100 

DL 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

4,580 

1,150 

1,150 

1,150 

4,580 

1,150 

4,580 

4,580 

1,150 

1,150 

1,150 

1,150 

1,150 

4,580 

4,580 

MATRIX SPK DUP 

Result 

1,730 

6,030 

2,610 

2,010 

-

2,550 

2,300 

1,750 

5,630 

2,650 

2,320 

2,490 

-

2,140 

-

-

2,360 

2,740 

2,630 

2,280 

2,370 

-

26,400 

DL J 

1,130 

1,130 

1,130 

1,130 . 

1,130 

1,130 

1,130 

1,130 

4,500 

1,130 

1,130 

1,130 

4,500 

1,130 

4,500 

4,500 

1,130 

1,130 

1,130 

1,130 

1,130 

4,500 

4,500 

RPD 

25 

36 

20 

31 

-

24 

23 

30 

N/A 

18 

25 

20 

-

24 

-

-

20 

17 

16 

21 

19 

-

-3 
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Kemnon 
CNWtOMUCNTAL BEmnCCS 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 4 
UNTREATED MATERIAL CHARACTERIZATION 

Summary of Total Semivolatile Analyses - EPA Method 8270C 

TOTAL 

SEMIVOLATILES 

N-Nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3-Dichlorobenzidine 

Benzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Indeno(l,2,3-cd)pyrene (̂ j 

Dibenzo(a,h)Anthracene (a) 

Benzo(g,h,i)Perylene f̂ ) 

RESULTS (ug/Kg) 

UNTREATED - A 

Result 

-

-

2,810 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,050 

1,050 

1,050 

4,180 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

2,090 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

1,050 

UNTREATED - B 

Result 

-

-

8,670 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

2,220 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

UNTREATED - C 

Result 

-

-

6,590 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,110 

1,110 

1,110 

4,450 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

2,220 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

1,110 

AVERAGE 

Result 

-

-

6,023 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DL 

1,090 

1,090 

1,090 

4,360 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

2,177 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

1,090 

MATRIX SPIKE 

Result 

1,730 

1,720 

12,300 

-

2,260 

2,090 

2,300 

2,250 

2,320 

1,670 

-

2,130 

2,120 

2,360 

2,910 

2,060 

2,300 

2,000 

-

-

-

DL 

1,150 

1,150 

1,150 

4,580 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

2,290 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

1,150 

MATRIX SPK DUP 

Result 

2,040 

2,030 

14,900 

-

2,670 

2,420 

2,750 

2,640 

2,720 

2,180 

-

2,500 

2,520 

2,930 

3,410 

2,510 

2,570 

2,410 

1,440 

1,400 

1,300 

DL 

1,130 

1,130 

1,130 

4,500 . 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

2,250 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

1,130 

RPD 

16 

17 

19 

-

17 

15 

18 

16 

16 

26 

-

16 

17 

22 

16 

20 

11 

19 

N/A 

N/A 

N/A 

1,062,067 

- Below Reporting Limit 
J The analyte was positively identified, but the quantitation was between the analytical Reporting and the Method Detection Limit. 
(a) RPD not applicable due to less than 2 data points 

Table 4 - Total Semivolatiles Page 3 of3 
KEMRON Environmental Services, Inc. 

Applied Technologies Group 



Kemnon 

KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 56 of 1010, Revision 02 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 5 
Untreated Material Characterization 

Summary of SPLP Semivolatiles Analyses -EPA Methods 1312/ 8270C 

SPLP 

SEMIVOLATILES 

Phenol 

Bis (2-Chloroethyl) ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Benzyl alcohol 

1,2-Dichlorobenzene 

2-Methylphenol 

3-,4-Methylphenol 

bis (2-Chloroisopropyl) ether 

N-Nitroso-di-n-propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Benzoic acid 

Bis (2-Chloroethoxy) Methane 

2,4-Dichlorophenol (,) 

1,2,4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachlorobutadiene 

4-Chloro-3-methylphenol 

2-Methylnaphthalene 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

Acenaphthylene 

2,6-Dinitrotoluene 

RESULTS (fig/L) 

UNTREATED - A 

Result 

272 

37,100 

0 

4,360 

0 

J 

DL 

255 

255 

255 

255 

255 

255 

2,550 

255 

255 

255 

255 

255 

255 

255 

255 

255 

1,280 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

1,280 

255 

255 

255 

UNTREATED -B 

Result 

-

-
-
-

274 

-
37,600 

-
-
-
-

178 

-
-
-
-

4,720 

-
33.9 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

J 

DL 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

2,550 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

1,280 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

128 

25.5 

25.5 

25.5 

UNTREATED - C 

Result 

_ 

-
-
-

229 

-
31,800 

-
-
-
-

150 

-
-
-
-

4,230 

-
31.2 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

J 

DL 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

2,550 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

1,280 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

128 

25.5 

25.5 

25.5 

AVERAGE 

Result 

-

-
-
-

258 

-
35,500 

-
-
-
-

109 

-
-

-
4,437 

-
22 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

125 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

25 

125 

25 

25 

25 
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GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 5 
Untreated Material Characterization 

Summary of SPLP Semivolatiles Analyses -EPA Methods 1312/ 8270C 

SPLP 

SEMIVOLATILES 

3-Nitroaniline 

Acenaphthene 

2,4-Dinitrophenol 

4-Nitrophenol 

Dibenzofuran 

2,4-DinitTotoluene 

Diethylphthalate 

4-Chlorophenyl-phenyl ether 

Fluorene 

4-Nitroaniline 

4,6-Dinitro-2-methylphenol 

N-Nitrosodiphenylamine 

4-Bromophenyl-phenylether 

Hexachlorobenzene 

pentachlorophenol 

phenanthrene 

Anthracene 

Di-n-butylphthalate 

Fluoranthene 

Pyrene 

Butylbenzylphthalate 

3,3-Dichlorobenzidine 

0enzo(a)anthracene 

Chrysene 

bis(2-Ethylhexyl)phthalate 

Di-n-octylphthalate 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

0enzo(a)pyrene 

Indeno(l ,2,3-cd)pyrene 

Dibenzo(a,h)Anthracene 

Benzo(g,h,i)PeTylene 

RESULTS (fig/L) 

UNTREATED - A 

Result J^ DL 

1,280 

255 

1,280 

1,280 

255 

255 

255 

255 

255 

1,280 

1,280 

255 

255 

255 

1,280 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

255 

«s 

UNTREATED - B 

Result 

-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 

25.5 

128 

128 

25.5 

25.5 

25.5 

25.5 

25.5 

128 

128 

25.5 

25.5 

25.5 

128 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

UNTREATED - C 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 

25.5 

128 

128 

25.5 

25.5 

25.5 

25.5 

25.5 

128 

128 

25.5 

25.5 

25.5 

128 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

25.5 

AVERAGE 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

125 

25 

125 

125 

25 

25 

25 

25 

25 

125 

125 

25 

25 

25 

125 

25 

25 

25 

25 

25 

25 

25 

25 

25 

30 

25 

25 

25 

25 

25 

25 

25 

- Below Reporting Limit 
] The analyte was positively identified, but the quantitation was between the analytical Reporting 

iind the Method Detection Limit. 
DL Detection Limit 
(1) Average result is based on less than 3 values 
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KemRon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 6 

Preliminary Screening Evaluations 
Mixture Development 

KEMRON 

SAMPLE 
No. 

SEO 190-001 

SEO 190-002 

SE0190-003 

SEO 190-004 

SE0I90-005 

SEO 190-006 

SEO 190-007 

SE0190-008 

SE0190-009 

SE0190-010 

REAGENT 
TYPE 

Type I Portland Cement / Hydrated Lime 

Cement / Lime 

Cement / Lime / Bentonite 

Cement / Lime / Bentonite 

Cement/Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash / Bentonite 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust / Bentonite 

REAGENT 

ADDITION 

(%)(., 

7.5/10 

10/10 

7.5/10/2 

10/10/2 

7.5/15 

10/20 

10/20/2 

7.5/15 

10/20 

10/20/2 

WATER 

ADDITION 

(%)« 

20 

22 

20 

21 

9 

12 

24 

8 

10 

23 

(I) Reagents will be combined together dry and blended. The reagent blend will then be 
slurried with a quantity of potable water. The water addition was 
be based on developing a pumpable reagent slurry to facilitate in-situ treatment. 

Note that all addition rates will be on a by-weight basis based on the initial quantity of 
of untreated material utilized in the mixture. That is, for a mixture with a 10% addition 
of Portland cement and 8% water, 10 grams of cement will be slurried with 8 grams 
oftap water. This slurry would then be blended with 100 grams of the untreated 
site material. 
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ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 7 

Preliminary Solidirication / Stabilization Screening Evaluations 
Mixture Development and Pocket Penetrometer Results 

KEMRON 
SAMPLE 

No. 

SEOl 90-001 
SEO 190-002 
SEO 190-003 
SEO 190-004 
SEO 190-005 
SEO 190-006 
SEOl 90-007 
SEOl 90-008 
SE0190-009 
SEO 190-010 

REAGENT 
TYPE 

Type I Portland Cement / Hydrated Lime 
Cement / Lime 

Cement / Lime / Bentonite 
Cement / Lime / Bentonite 
Cement / Class "C" Fly Ash 
Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash / Bentonite 
Cement / Lime Kiln Dust 
Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust / Bentonite 

REAGENT 
ADDITION 

(%) 

7.5/10 
10/10 

7.5/10/2 
10/10/2 
7.5/15 
10/20 

10/20/2 
7.5/15 
10/20 

10/20/2 

WATER 
ADDITION 

(%)„> 
20 
22 
20 
21 
9 
12 
24 
8 
10 
23 

I Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

PENETROMETER TESTING (tons/ft^) 
2 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

3 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

4 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

5 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

6 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

7 Day 

>4.5 
>4.5 
>4.5 
>4.5 
>4.5 
>4.5 

. >4.5 
>4.5 
>4.5 
>4.5 

Table-7 Penetrometer Preliminary Screening 
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TABLE 8 

Preliminary Screening Evaluations 
Unconfined Compressive Strength @ 7-Day Cure - ASTM D2166 

KEMRON 

SAMPLE 
No. 

SEO 190-001 

SEO 190-002 

SEO 190-003 

SEO 190-004 

SE0190-005 

SEO 190-006 

SEO 190-007 

SEO 190-008 

SE0190-009 

SEO 190-010 

REAGENT 
TYPE 

Type I Portland Cement / Hydrated Lime 

Cement / Hydrated Lime 

Cement / Hydrated Lime / Bentonite 

Cement / Hydrated Lime / Bentonite 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash / Bentonite 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust / Bentonite 

ZVI 

Addition 

|;| 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

REAGENT 

ADDITION 

(%)(!, 

7.5/10 

10/10 

7.5/10/2 

10/10/2 

7.5/15 

10/20 

10/20/2 

7.5/15 

10/20 

10/20/2 

WATER 

ADDITION 

(%)«, 

20 

22 

20 

21 

9 

12 

24 

8 

10 

23 

1 

DQO 

UCS 
(lbs/in') 

15 

15 

15 

15 

15 

15 

15 

15 

15 

15 

UNCONFINED COMPRESSIVE STRENGTH 

Moisture 

Content 

(•/.) 

43.6 

43.4 

53.9 

51.7 

29.8 

29.7 

42.2 

29.8 

30.0 

40.6 

Bull! 

Density 
(lbs/ft') 

107.9 

108.1 

103.8 

104.1 

117.1 

119.1 

111.9 

118.3 

118.1 

110.8 

Dry 

Density 
Obs/ft') 

75.1 

75.4 

67.4 

68.6 

90.2 

91.9 

78.7 

91.1 

90.9 

78.8 

UCS 
(lbs/in') 

28.9 

32,4 

19.2 

23.7 

225.4 

312.0 

198.8 

78.4 

91.7 

44.9 

(1) Reagents were combined together dry and blended. The reagent blend was then slurried with water. Note that for mixtures which included bentonite 
the bentonite was first hydrated with the entire quantity of water outlined and then blended with the remaining reagents. All addition rates were 
added on a by-weight basis according to the initial weight of the untreated material used in the mixture. That is for a mixture with a 10% addition 
of Portland cement, 10% hydrated lime, and 8% water, 10 grams of cement was blended with 10 grams of lime and then slurried with 8 grams 

of potable tap-walcr. This slurry was then mixed with 100 grams of the untreated site material. 

(2) The ZVI was cither slurried and added to the soil followed by the solidification/stabilization reagents (see note 1); or the ZVI was added to the 
solidification / stabilization reagents dry whcie the appropriate water addition was added as staled in note (1) then the entire slurry 
mixture was added to the soil material. 

TabIe-8 Preliminary Screening UCS testing 
KEMRON Environmental Services, Inc. 
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TABLE 9 

Intermediate ZVI Stabilization Screening Evaluations 
Mixture Development 

KEMRON 

SAMPLE 

No. 

SEOl 90-011 

SEO 190-012 

SEO 190-013 

SEO 190-014 

REAGENT 

TYPE 

Cement / Class "C" Fly Ash 

Cement/Class "C" Fly Ash 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust 

ZVI 

Addition 

m 

Slurry to soil 

added to S/S reagents 

Slurry to soil 

added to S/S reagents 

REAGENT 

ADDITION 

(%)(!) 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)(., 

9 

9 

8.55 

8 

(1) Reagents were combined together dry and blended. The reagent blend was then slurried with water. All addition rates were 

added on a by-weight basis according to the initial weight of the untreated material used in the mixture. That is for a mixture with a 10% addition 

of Portland cement, 10% hydrated lime, and 8% water, 10 grams of cement was blended with 10 grams of lime and then slurried with 8 grams 

of potable tap-water. This slurry was then mixed with 100 grams of the untreated site material. 

(2) The ZVI was either slurried and added to the soil followed by the solidification/stabilization reagents (see note 1); or the ZVI was added to the 

solidification / stabilization reagents dry where the appropriate water addition was added as stated in note (1) then the entire slurry 

mixture was added to the soil material. 

Table-9 Intermediate ZVI Mixtures 
KEMRON Environmental Services, Inc. 
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TABLE 10 

Intermediate ZVI Solidification / Stabilization Evaluations 
Mixture Development and Pocket Penetrometer Results 

KEMRON 

SAMPLE 
No. 

SEO 190-011 
SE0190-012 
SEO 190-013 
SE0190-0M 

REAGENT 
TYPE 

Cement / Class "C" Fly Ash 
Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 
Cement / Lime Kiln Dust 

ZVI 

Addition 

Slurry to soil 
added to S/S reagents 

Slurry to soil 
added to S/S reagents 

REAGENT 

ADDITION 
(%) 

7.5/15 
7.5/15 
7.5/15 
7.5/15 

WATER 

ADDITION 
( % ) ( i ) 

9 
9 

8.55 
8 

1 Day 

_ 
-
-
-

PENETROMETER TESTING (tons/ft^) 
2 Day 

_ 
-
-
-

3 Day 

-
-
-
-

4 Day 

-
-
-
-

5 Day 

_ 
-
-
-

6 Day 

_ 
-
. 
-

7 Day 

>4.5 
>4.5 
>4.5 
>4.5 

(I) Reagents were combined togettier dry and blended. The reagent blend was then slurried with water. All addition rates were 

added on a by-weight basis according to the initial weight of the untreated material used in the mixture. That is for a mixture with a 10% addition 

Table-)0 Penetrometer Intermediate ZVI Screening 
KEMRON Environmental Services, Inc. 
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TABLE 11 

Intermediate ZVI Solidification / Stabilization Evaluations 
Unconflned Compressive Strength - ASTM D2166 

KEMRON 

SAMPLE 

No. 

Amendment Testin 

SE0190-0I1 

SE0190-012 

SEO 190-013 

SE0190-014 

REAGENT 

TYPE 

g: UCS tested at 7-day cure 

Cement / Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 

Cement / Lime Kiln Dust 

Candidate ZVI Testing: UCS tested at 21-day cure 

SE0190-017 

SEO 190-018 

Cement / Class "C" Fly Ash 

Cement / Lime Kiln Dust 

ZVI 

Addition 

(2) 

Slurry to soil 

added to S/S reagents 

Slurry to soil 

added to S/S reagents 

Slurry to soil 

Slurry to soil 

REAGENT 

ADDITION 

(%)(!) 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)(„ 

9 

9 

8.55 

8 

9 

8.15 

DQO 

UCS 
Obs/in') 

15 

15 

15 

15 

15 

15 

UNCONFINED COMPRESSIVE STRENGTH 

Moisture 

Content 

(%) 

27.3 

27.5 

27.9 

28.4 

31.5 

26.7 

Bulk 

Density 
(lbs/ft^) 

119.9 

118.6 

119.8 

119.5 

117.1 

117.1 

Dry 

Density 
(lbs/ft') 

94.2 

93.0 

93.6 

93.1 

89.1 

92.4 

UCS 
(lbs/in') 

246.2 

291.3 

83.1 

82.2 

305.0 

74.2 

Table-11 Intermediate ZVI Treatment Evaluations UCS testing 
KEMRON Environmental Services, Inc. 
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Table 12 
Summary of Air Stripping Analyses for 0190-015: Cement / Class "C" Fly Ash @ 7.5 /15 

Total 

Minutes 

Initial 

3 

6 

9 

12 

15 

18 

21 

24 

27 

30 

33 

36 

39 

42 

45 

48 

51 

54 

57 

60 

63 

66 

69 

72 

75 

78 

81 

84 

87 

90 

93 

96 

99 

102 

105 

108 

111 

114 

117 

120 

123 

126 

129 

132 

135 

air f low (ml/min) 

In 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

65 

out 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

35 

Humidity (%) 

in out 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

24 

27 

31 

32 

33 

33 

33 

34 

35 

40 

38 

38 

37 

38 

39 

40 

40 

40 

39 

40 

40 

41 

42 

43 

43 

43 

43 

42 

42 

43 

44 

43 

42 

43 

43 

45 

45 

44 

44 

44 

45 

44 

43 

43 

43 

Temperature °C 

In 

62.0 

62.3 

62.4 

61.7 

61.3 

61.0 

60.3 

60.7 

61.3 

61.3 

61.3 

61.6 

62.7 

62.0 

61.7 

61.4 

60.5 

60.5 

60.8 

61.1 

61.7 

60.6 

61.4 

60.7 

61.1 

61.4 

61.7 

60.7 

61.0 

61.7 

61.3 

61.7 
61.4 

62.6 

62.4 

62.4 

62.0 

61.4 

62.7 

62.7 

62.7 

61.7 

61.4 

61.3 

62.6 

62.7 

out 

54.1 

56.1 

54.2 

54.2 

54.3 

54.6 

54.8 

54.8 

55.0 

54.5 

54.9 

55.0 

55.3 

54.7 

55.0 

54.5 

54.8 

55.4 

55.4 

54.9 

55.1 

54.5 

55.0 

55.0 

55.1 

55.4 

55.3 

55.4 

56.0 

55.0 

54.4 

54.8 

55.6 

55.4 

55.3 

55.0 

55.0 

55.6 

55.7 

55.4 

55.7 

54.8 

55.3 

55.7 

55.7 

55.3 

PID 

in 

3.3 

81.9 

98.3 

109.0 

76.3 

97.3 

103.0 

107.0 

107.0 

108.0 

109.0 

89.1 

99.2 

105.0 

103.0 

107.0 

105.0 

102.0 

99.1 

98.6 

98.4 

74.2 

89.1 

92.2 

91.4 

91.2 

89.5 

87.1 

85.0 

82.9 

81.4 

78.8 
71.4 

74.3 

73.4 

70.8 

71.4 

70.9 

69.9 

68.6 

67.4 

65.5 

64.1 

62.1 

60.4 

58.9 

(PPM) 

out 
3.4 

136.0 

154.0 

157.0 

89.2 

140.0 

148.0 

146.0 

147.0 

125.0 

125.0 

102.0 

128.0 

135.0 

136.0 

137.0 

137.0 

134.0 

133.0 

130.0 

129.0 

88.9 

108.0 

114.0 

112.0 

110.0 

106.0 

103.0 

98.8 

97.1 

91.9 

89.1 

83.2 

79.5 

82.4 

77.8 

81.6 

82.4 

77.3 

76.9 

72.9 

68.9 

67.9 

63.2 

61.3 

59.6 

KEY 

ml - milliliten 

ppm - parts per Diillion 

% - percent 

min - minutes 

°C -Celsius 

Table-i:ASt>at3 01W-015 Page 1 of 1 
KEMRON Environmental Services, Inc. 
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Table 13 
Summary of Air Stripping Analyses for 0190-016: Cement / Lime Kiln Dust @ 7.5 /15 

i 

Total 

Minutes 

Initial 

3 
6 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
51 
54 
57 
60 
63 
66 
69 
72 
75 
78 
81 
84 
87 
90 
93 
96 
99 
102 
105 
108 
111 
114 
117 
120 
123 
126 
129 
132 
135 

air flow (ml/min) 

In 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 

out 

35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 

Humidity (%) 

in 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

out 

17 
30 
32 
33 
33 
33 
33 
33 
33 
33 
34 
35 
37 
39 
40 
39 
40 
40 
40 
40 
40 
41 
41 
41 
41 
42 
42 
41 
43 
44 
43 
43 
47 
48 
49 
49 
48 
48 
48 
47 
45 
45 
45 
44 
44 
45 

Temperature °C 

in 

59.2 

60.0 

60.4 

59.7 

59.7 

60.0 

60.0 

60.0 

60.1 

60.7 

60.8 

60.8 

60.1 

60.1 

59.7 

60.4 

60.7 

59.8 

59.6 

60.1 

60.4 

60.4 

59.7 

59.8 

60.1 

60.4 

59.7 

59.7 

60.1 

60.1 

59.8 

59.8 

60.8 

60.1 

59.8 

59.8 

60.4 

60.8 

60.5 

60.1 

60.4 

60.8 

59.8 

60.4 

61.1 

60.8 

out 
55.4 

56.1 

56.4 

56.4 

56.4 

56.4 

56.1 

56.3 

56.3 

56.7 

56.4 

56.8 

56.1 

55.8 

56.1 

56.1 

55.8 

55.8 

56.4 

56.6 

56.5 

56.1 

56.4 

56.7 

56.4 

56.5 

56.8 

56.4 

56.4 

56.4 

56.0 

56.4 

56.1 

55.8 

55.8 

56.4 

56.4 

56.1 

56.7 

56.1 

56.4 

56.7 

56.7 

56.4 

56.8 

56.7 

PID (PPM) ] 

in 
13.7 

81.5 

99.8 

114.0 

86.3 

92.1 

101.0 

117.0 

122.0 

119.0 

117.0 

92.8 

95.4 

99.0 

93.0 

110.0 

109.0 

92.9 

93.3 

91.6 

91.6 

82.8 

83.3 

84.8 

83.1 

82.2 

81.6 

78.5 

78.4 

83.7 

82.6 

81.6 

81.8 

83.3 

83.2 

83.1 

78.1 

76.1 

71.3 

70.0 

67.5 

52.3 

47.1 

37.1 

23.2 

19.3 

out 

6.9 
148 
164 
179 
146 
152 
147 
163 
170 
166 
169 
130 
149 
137 
128 
133 
127 
118 
121 
121 
124 
98.3 

108 
107 
104 
99.7 

99.5 

96.1 

92.6 

90.5 

88.3 

85.0 

97.2 

93.9 

92.3 

88.4 

81.8 

75.2 

67.6 

68.8 

68.5 

54.5 

48.3 

47.4 

50.1 

44.6 1 

KEk' 

ml - milliliters 

ppm - parts per million 

*/o - percent 

min - minutes 

°C - Celsius 

Table-13 AS Data 0190-016 Page 1 of 1 
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TABLE 14 

rVTER.MEDIATE TREATMENT EVALUATIONS: TIME "0" AND BASELINE TESTING FOR ZVI AND AS 
Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromcbjnzene 
Bromccilc.'omethane 
Bromcd chioroinethane 
Bromcfiirm 
BromoiT ethane 
2-Butani)ne 
n-But>lt«n:'.ene 
sec-Burjtbenzene 
tert-Btti-lbtnzeie 
Cartion disulfide 
Carbon tetnichloride 
Chlorohinzene 
Chlorod brcimomethane 
Chloroethane 
2-Chlorciettyl vinyl ether 
Chlorolcrm 
Chlororr ethane 
2-Chlorctoljene 
4-Chlorctoljen«: 
1,2-Dibr3mD-3-:hloropropane 
l,2-Dibr3mDethane 
Dibronicmethare 
1,2-Dichlorober.zene 
1,3-Dichlorober.zene 
1,4-Dichlorober.zene 
Dichlorcdiruoromethane 
l,l-Dictilori)ethine 
l,2-Dit:hloroethine 
l,l-Di(:hloroeth;ne 
cis-l,2-tiiclJorcethene 
trans-1,2-Dichlcroetheiie 
1,2-Dic:liloropropane 
1,3-Dic riloropropane 
2,2-Dic:lilori)propane 
cis-1,3-tiicV.lorcpropene 
trans-1,3-Dichlcropropene 
1,1-Dichloropropene 
Ethylberzerie 
2-Hex3n3ne 
Hexacli lorcbutadiene 
Isopropylbenzene 
p-Isoproi)yllolucne 

Time " 
(HS/K 

Result 

„ 

3600 J 

-
-
. 
-
-
. 
-
-
-
-
-

3910 J 

-
-
-
-
-
-
-
-
-
-

892000 

-
6840 J 

-
-
-
-
-

-
-
-
-
-
-
-
-

6430 J 
3650 J 

-

0" 

I) 
DL 

20200 
2020 
2020 
2020 
2020 
2020 
4040 
10100 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
4040 
8080 
2020 
8080 
2020 
2020 
8080 
2020 
2020 

20200 
2020 
2020 
4040 
4040 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
10100 
2020 
2020 

2020 

AS Baseline 
(HK/KR) 

Result 

_ 
46200 J 

-
-
-
-
-
-
-
-
-
-

6640 J 
31200 J 

-
-
-
-
-
-
-
-
-
-

3840000 

-
30100 J 

-
-
-
-
-
-
-
-
-
-
-
-

10100 J 

-
11900 J 
15000 J 

-

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 

20000 
5000 
5000 

20000 
5000 
5000 
12500 
5000 
5000 
10000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
2500 
5000 
5000 

5000 

ZVI BaseUne 
(jiS/Kg) 

Result 

_ 
31500 J 

-
-
-
-
-
-
-
-
-
-

4370 J 
20400 J 

-
-
-
-
-
-
-
-
-
-

2690000 

-
19.500 J 

-
-
-
-
-
-
-
-
-
-
-
-

6250 J 

-
7940 J 
9310 J 

-

DL 

33000 
3300 
3300 
3300 
3300 
3300 
6600 
16500 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
6600 
13200 
3300 
13200 
3300 
3300 
13200 
3300 
3300 
8250 
3300 
3300 
6600 
6600 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
16500 
3300 
3300 
3300 
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ENV1R0NMI:MAI. SEFIVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 14 

INTERMEDIATE TREATMENT EVALUATIONS: TIME "0" AND BASELINE TESTING FOR ZVI AND AS 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

4-Metliyl-2 pentanone 
Methylene chloride 
Naphthalen; 
n-Propylbeiizene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachlorosthene 
Toluene 
1,2.3-Trichlorotienzene 
1,2,4-Trichlorot'enzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlcrofluoroinethane 
1,2,3-Trichbro|:ropane 
1,2,4-Trimethylbenzene 
1,3,5-TrimeJiylbenzene 
Vinyl aci:tate 
Vinyl ch oride 
o-Xylene 
m, p-Xylen; 

Time " 
(tiS/K 

Result 

-
-
-
-
-
-

22600 
161000 
3710J 

-
" 

-
7670 J 

-
-
-
-
-
-
. 

5900 J 

0" 

;) 
DL 

10100 
4040 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
4040 
4040 
2020 
2020 
4040 
4040 
2020 
2020 

AS Baseline 

(MB/Ke) 
Result 

-
-

132000 

-

-
197000 
977000 
36400 J 

-
-
-
-

69800 

-
-
-
-
-
-

7990 J 
39000 J 

DL 

2500 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 

ZVI BaseUne 
(MS/Kg) 

Result 

-
-

5520 J 

-
-
-

126000 
648000 
23700 J 

-
-
-
-

49600 

-
-
-
-
-
-

4750 J 
24500 J 

DL 

16500 
6600 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
3300 
6600 
6600 
3300 
3300 
6600 
6600 
3300 
3300 

- Not detected or below adjusted sample detection limit. 
J Tile analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 

s 
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Kemnon 
ENVIRONMENTAL .''lEnVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 15 

INTERMEDIATE TREATMENT EVALUATIONS: TIME "0" AND BASELINE TESTING FOR ZVI AND AS 

Summary of SPLP Volatiles Analyses - EPA Methods 1312 / 8260B 

SPLP 
VOLAl lLES 

Acetone 
Benzene 
Bromcbenzere 
Bromochloromjth.ine 
BromcdichloroneJian: 
Bromcform 
Bromomethane 
2-Butanone 
n-But> Ibenzene 
sec-Bttylbeni:ene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachbride 
Chlorobenzene 
Chlorodibtomome lian; 
Chloroethane 
2-Chloroethyl \in>l etlier 
Chloroform 
Chloromethare 
2-Chlorotolueni: 
4-Chlorotoluen(: 
l,2-Dibromo-3-chloropropane 
1,2-Dibiomoettanc, 
Dibromomethane 
1,2-Dichlorobeiizene 
1,3-Dichlorobeiizene 
1,4-Dii:hlorobeiizene 
Dichlorodifluoramsthaae 
l,l-Dii:hloroe:hane 
l,2-Dii:hloroe;hane 
l,l-Dii:hloroe:hene 
cis-1,2 Dichlorciethene 
trans-1,2-DicHciroKtheiie 
1,2-Dich loroprc pane 
1,3-Dichloroprcpane 
2,2-Di(:hloroprcpaiie 
cis-1,3 Dichloropropene 
trans-l.B-Dichloropropsne 

1,1-Dic.hloroprcpeiie 
Ethylb'Jnzene 
2-Hex2none 
Hexachlorobutadiene 
Isoprop>ibenzene 
p-Isopropvltolui!ne 

Time " 0 " 
(HS/L) 

Result 

_ 
492 J 

-
-
-
-
-
-
-
-
-
-
-

474 J 

-
-
-
-
-
-
-
-
-
-

56300 

-
412 J 

-
-
-
-
-
-
-
-
-
-
-
-

129 J 

-
-

135 J 

-

DL 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 
62.5 
125 
250 

5000 
62.5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 
62.5 
125 
62.5 
125 
250 
125 
125 
100 
100 
125 
125 
250 
125 
125 
1250 
125 
125 

125 

AS Control 
(MgA.) 

Result 

_ 
1410 J 

-
-
-
-
-
-
-
-
-
-
-

890 J 

-
-
-
-

' 
-
-
-
-
-

67800 

-
522 J 

-
-

166 J 

-

-
-
-
-
-
-
-

190 J 

-
-

148 J 

-

DL 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 
62.5 
125 
250 
5000 
62.5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 
62.5 
125 
62.5 
125 
250 
125 
125 
100 
100 
125 
125 
250 
125 
125 
1250 
125 
125 

125 

ZVI Control 
(ue/L) 

Result 

. 
1770 J 

-
-
-
-
-
-
-
-
-
-
-

1090 J 

-
-
-
-
-
-
-
-
-
-

69400 

-
530 J 

-
-

208 J 

-
-
-
-
-
-
-
-
-

242 J 

-
138 J 

-

DL 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 

62.5 
125 
250 
5000 

62.5 
125 
62.5 
125 
500 

125 
125 

62.5 

125 
62.5 
125 
62.5 
125 
250 
125 
125 
100 

100 
125 
125 
250 
125 

125 
1250 
125 
125 
125 
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iWVlROMIHENTAL SERVICIS 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 15 

INTERMEDIATE TREATMENT EVALUATIONS: TIME "0" AND BASELINE TESTING FOR ZVI AND AS 

Summary of SPLP Volatiles Analyses - EPA Methods 1312 / 8260B 

SPLP 
VOLATILES 

4-Met!iyl-2-peiitar;one 
Methylene chic ride 

Naphtlialene 
n-Propylbenzer;e 
Styrene 
1,1,1,1 -Tetrachloroethane 
1,1,2,2 -Teffac h lor(>eth;me 
TetrachloroeLiene 
Toluene 
1,2,3-Trichlorobenzen(! 
1,2,4-Trichlorobenzent; 
1,1,1-Trichloroethane 
1,1,2-Trichlorocthiine 
Trichloroethene 
Trichlorofluoro:Tielhane 
1,2,3-Trichlor3propane 
1,2,4-Tnmethylbei:zene 
1,3,5-TnmethylDeiizeni: 
Vinyl acetate 
Vinyl chloride 
o-Xyle-ie 
m, p -Xylene 

Time "( )" 
(UR/L 

Result 

. 
-
-
-
-
-

2540 
15300 
474 J 

-
-
-
--

826 J 

-
-
-
-
-
-
-

522 J 

DL 

1250 
125 
100 
62.5 
62.5 
125 
62.5 
125 
125 

62.5 
100 
125 
125 
125 
125 
250 
125 
125 
1250 
125 
125 
125 

AS Control 
(HB/L) 

Result 

-
-
-
-
-
-

6250 
23200 
1020 J 

-
-
-
-

2130J 

-
-
-
-
-
-

144 J 
783 J 

DL 

1250 
125 
100 
62.5 
62.5 
125 
62.5 
125 
125 

62.5 
100 
125 
125 
125 
125 
250 
125 
125 

1250 
125 
125 
125 

ZVI Control 
(UR/L) 

Result 

. 
-
-
-
-
-

9010 
24000 
1280 J 

-
-
-
-

2600 

-
-
-
-
-
-

161 J 
842 J 

DL 

1250 
125 
100 

62.5 
62.5 
125 
62.5 
125 
125 

62.5 
100 
125 
125 
125 
125 
250 

125 
125 
1250 
125 
125 
125 

- Not detected or below adjusted sample detection limit. 
J The anal>':e wiis positively identified, but the quantitation was below Reporting Limit. 

DL Method Deti^tion Limit 
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xemnon 
ENVIRONMENTAL SERVICES 

GOLDf.R ASSOllA IES 

NEASE CHEMICAL 

TABLE 16 

INTERMEDIATE PHASE: PRETREATMKNT AIR STRIPPING OF UNTREATED SOU. SE0190-015 
(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-ChIoroethyl vinyl ether 
Chlorofomi 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 

, 1,2 Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobcnzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 

1 1,2-Dichloroethane 

Time "0" Control 
(^S/Kg) 

Result 

. 
3600 J 

-
-
-
-
-
-
-
-
-
-
-

3910 J 

-
-
-
-
-
-
-
-
-
-

892,000 

-
6840 J 

-
-
-

DL 

20200 
2020 
2020 
2020 
2020 
2020 
4040 
10100 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
4040 
8080 
2020 
8080 
2020 
2020 
8080 
2020 
2020 

20200 
2020 
2020 
4040 
4040 
2020 

AS Control 
(ue/Kg) 

Result 

. 
46200 J 

-
-
-
-
-
-
-
-
-
-

6640 J 
31200 J 

-
-
-
-
-
-
-
-
-
-

3,840,000 

-
30100 J 

-
-
-

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 
20000 
5000 
5000 
20000 
5000 
5000 
12500 
5000 
5000 
10000 
10000 
5000 

AS ® 10 minutes 
(ue/Kg) 

Result 

. 
8830 J 

-
-
-
-
-
-
-
-
-
-
-

12100 J 

-
-
-
-
-
-
-
-
-
-

1,970,000 

-
15800 J 

-
-
-

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 
20000 
5000 
5000 

20000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 

AS (fi)̂  30 minutes 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-

9010 J 

-
-
-
-
-
-
-
-
-
-

1,680,000 

-
15800 J 

-
-
-

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 
20000 
5000 
5000 
20000 
5000 
5000 

25000 
5000 
5000 
10000 
10000 
5000 

AS ^ 60 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
. 

1,860,000 

-
13400 J 

-
-
-

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 
20000 
5000 
5000 
20000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 

AS @ 135 minutes 
(ue/Kg) 

Result 

. 
5650J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

690,000 

-
5090 J 

-
-
-

DL 

34400 
3440 
3440 
3440 
3440 
3440 
6890 
17200 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
6890 
13800 
3440 
13800 
3440 
3440 
13800 
3440 
3440 
3440 
3440 
3440 
6890 
6890 
3440 
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ENVIRONMENTAL SERVICES 

NEASE CHEMICAL 

TABLE lb 

INTERMEDIATE PILVSE: PRETREATMENT AIR STRIPPING Ot UNTREATED SOIL SF.ft19(l-015 

(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1.2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 

Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

Time " 0 " Control 
(US/Kg) 1 

Result 

_ 
-
-
-
-
-
-
-
-
-
-

6430 J 
3650 J 

-
-
-
-
-
-
-

22600 
161000 
3710 J 

-
. 
-
-

7670 J 
-
-

DL 

2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
10100 
2020 
2020 
2020 
10100 
4040 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
4040 
4040 

AS Control 
(HE/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-

10100 J 

-
119001 
15000 J 

-
-
-

132000 

-

-
197000 
977000 
36400 J 

-
-
-
-

69800 
-
-

DL 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
2500 
5000 
5000 
5000 
2500 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
5000 

AS @ 10 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-

8850 J 
8120 J 

-
-
-
-
-
-
-

73900 
427000 
11800 J 

-
-
-
-

24100 J 

-
-

DL 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 

AS @ 30 minutes 
(MS/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-

9200 J 
7190 J 

-
-
-
-
-
-
-

71400 
324000 
7390 J 

-
-
-
-

9890 J 

-
-

DL 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 
5000 

AS @ 60 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-

10100 J 
5890 J 

-
-
-
-
-
-
-

47200 J 
181000 

-
-
-
-
-

6580 J 

-
-

DL 

5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
10000 

AS @ 135 minutes 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-

5930 J 
-
-
-
-
-
-
-
-

35000 
85000 

-
-
-
-
-

10700 J 
-
-

DL 

3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
17200 
3440 
3440 
3440 
17200 
6890 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
3440 
6890 
6890 
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Keniiwn 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 16 

INTERMEDIATE PHASE: PRETREATMENT AIR STRIPPING OF UNTREATED SOU. SFO190-015 

(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Time "0" Contro 
(US/Kg) 

Result 

. 
-
-
-
-

5900 J 

DL 

2020 
2020 
4040 
4040 
2020 
2020 

AS Control 
(Ufi/Kg) 

Result 

_ 
-
-
-

7990 J 
39000 J 

DL 

5000 
5000 
10000 
10000 
5000 
5000 

AS ^ 10 minutes 
(UR«CE) 

Result 

. 
-
-
-
-

15700 J 

DL 

5000 
5000 
10000 
10000 
5000 
5000 

AS ® 30 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-

12300 J 

DL 

5000 
5000 
10000 
10000 
5000 
5000 

AS @ 60 minutes 
(US/Kg) 

Result 

_ 
-
-
-
-

6730 J 

DL 

5000 
5000 
10000 
10000 
5000 
5000 

AS @ 135 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-
-

DL 

3440 
3440 
6890 
6890 
3440 
3440 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 
DL Method Detection Limit 
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ENVIRONIk*ENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 17 

INTERMEDIATE PHASE: PRETREATMENT AIR STRIPPING OF UNTREATED SOIL SE0I90-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Klin Dust) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Time " 0 " < Control 
(ue/Kg) 

Result 

_ 
3600 J 

-
-
-
-
-
-
-
-
-
-
-

3910 J 

-
-
-
-
-
-
-
-
-
-

892000 
-

6840 J 

DL 

20200 
2020 
2020 
2020 
2020 
2020 
4040 
10100 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
4040 
8080 
2020 
8080 
2020 
2020 
8080 
2020 
2020 
20200 
2020 
2020 

AS Control 
(ue/Kg) 

Result 

_ 
46200 J 

-
-
-
-
-
-
-
-
-
-

6640 J 
31200 J 

. 
-
-
-
-
-
-
-
-
-

3840000 
-

30100 J 

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 

20000 
5000 
5000 

20000 
5000 
5000 
12500 
5000 
5000 

AS @ 10 minutes 

(ue/Ke) 
Result 

_ 
13600 J 

-
-
-
-
-
-
-
-
-
-
-

17900 J 

-
-
-
-
-
-
-
-
-
-

3490000 
-

22100 J 

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 

20000 
5000 
5000 

20000 
5000 
5000 

25000 
5000 
5000 

AS @ 30 minutes 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-

9570 J 

-
-
-
-
-
-
-
-
-
-

2700000 

-
17700 J 

L D L 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 

20000 
5000 
5000 

20000 
5000 
5000 

25000 
5000 
5000 

A S ® 60 minutes 

(ue/Kg) 
Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

1740000 

-
12300 J 

DL 

50000 
5000 
5000 
5000 
5000 
5000 
10000 
25000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
10000 
20000 
5000 

20000 
5000 
5000 

20000 
5000 
5000 
5000 
5000 
5000 

AS ® 135 minutes 
(ue/Kg) 

Result 

. 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

544000 

-
3500 J 

DL 

21400 
2140 
2140 
2140 
2140 
2140 
4270 
10700 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
4270 
8550 
2140 
8550 
2140 
2140 
8550 
2140 
2140 
2140 
2140 
2140 
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xemwon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOClAlES 

NEASE CHEMICAL 

1 AliLl<: 17 

INTERMEDIATE PHASE: PRETREATMENT AIR STRIPPING OF UNTREATED SOIL SE0190-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Klin Dust) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-l,3-DichIoropropene 
trans-1,3-Dichloropropene 
1,1 -Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-lsopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 

Time "0" Control 
(ueACe) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-

6430 J 
3650 J 

-
-
-
-
-
-
-

22600 
161000 
3710J 

-
-

DL 

4040 
4040 
2020 
2020 
2020 
2020 
2020 
2020 
2O20 
2020 
2020 
2020 
2020 
lOlOO 
2020 
2020 
2020 
10100 
4040 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 
2020 

AS Control 
(UK/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-

10100 J 

-
11900 J 
15000 J 

-
-
-

132000 

-

-
197000 
977000 
36400 J 

-
-

DL 

10000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
2500 
5000 
5000 
5000 
2500 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

AS ® 10 minutes 

(ue/Kg) 
Result 

_ 
-
-
-
-
-
-
-
-
-
-
-

5090 J 

-
10500 J 
9390 J 

-
-
-
-
-
-
-

133000 
590000 
17300 J 

-
-

DL 

10000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

A S ® 30 minutes 
(ue/Ke) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-

10600 J 
7340 J 

-
-
-
-
-
-
-

87800 
330000 
7220 J 

-
-

DL 

10000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

AS ® 60 minutes 

(ueACg) 
Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-

9030 J 
5280 J 

-
-
-
-
-
-
-

43200 J 
135000 

. 
-
-

DL 

10000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

25000 
5000 
5000 
5000 

25000 
10000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 
5000 

AS ® 135 minutes 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
. 

5570 J 

-
-
-
-
-
-
-
-

15300 J 
33000 

_ 
-
-

DL 

4270 
4270 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
10700 
2140 
2140 
2140 
10700 
4270 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
2140 
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ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 17 

INTERMEDIATE PHASE: PRETREATMENT AIR STRIPPING OF UNTREATED SOIL SE0190-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Klin Dust) 

Summary of Total VulaUles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Time " 0 " Control 
(ue/Kg) 

Result 

_ 
-

7670 J 

-
-
-
-
-
-
-

5900 J 

DL 

2020 
2020 
2020 
4040 
4040 
2020 
2020 
4040 
4040 
2020 
2020 

AS Control 
(ue/Kg) 

Result 

_ 
-

69800 

-
-
-
-
-
-

7990 J 
39000 J 

DL 

5000 
5000 
5000 
10000 
5000 
5000 
5000 
10000 
10000 
5000 
5000 

AS ® 10 minutes 
(ue/Kg) 

Result 

-
-

25700 J 

-
-
-
-
-
-
-

21300 J 

DL 

5000 
5000 
5000 
10000 
10000 
5000 
5000 
10000 
10000 
5000 
5000 

AS ® 30 minutes 

(ue/Ke) 
Result 

. 
-

10600 J 

-
-
-
-
-
-
-

12700 J 

DL 

5000 
5000 
5000 
10000 
10000 
5000 
5000 
10000 
10000 
5000 
5000 

AS ® 60 minutes 
(ue/Ke) 

Result 

_ 
-
-
-
-
-
-
-
-
-

5370 J 

DL 

5000 
5000 
5000 
10000 
10000 
5000 
5000 
10000 
10000 
5000 
5000 

AS ® 135 minutes 

(ue/Ke) 
Result 

_ 
-

3410 J 

-
-
-
-
-
-
-
-

DL 

2140 
2140 
2140 
4270 
4270 
2140 
2140 
4270 
4270 
2140 
2140 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 
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Kemnon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 18 

LNTERMEDIATE PH.A_SE: CARBON S-A.VIPLING OF .AIR STRIPPING PRETRE.AT.ME.NT OF SOIL SE0190-015 

(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Carbon Control 
ug/Kg 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

430 
43.0 
43.0 
43.0 
43.0 
43.0 
86.0 
215 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
86.0 
172 

43.0 
172 

43.0 
43.0 
172 

43.0 
43.0 
43.0 
43.0 
43.0 

AS ® 10 minutes 
ug/Kg 

Result 

69900 
11700 

-
-
-

1700 J 

-
18200 

-
-
-
-

5530 
637 J 

-
-
-

4570 

-
-
-
-
-

3640 J 

-

DL 

4300 
430 
430 
430 
430 
430 
861 

2150 
430 
430 
430 
430 
430 
430 
430 
861 
1720 
430 
1720 
430 
430 
1720 
430 
430 
430 
430 
430 

AS ® 30 minutes 
ug/Kg 

Result 

16500 
4280 J 

-
-
-

1430 J 

-
2250 J 

-
-
-
-

3190 J 
556 J 

-
-
-

1210J 

-
-
-
-
-
-

3360 J 

-
-

DL 

4290 
429 
429 
429 
429 
429 
858 

2150 
429 
429 
429 
429 
429 
429 
429 
858 
1720 
429 
1720 
429 
429 
1720 
429 
429 
429 
429 
429 

AS ® 60 minutes 
ug/Kg 

Result 

19100 
2080 J 

-
-
-

2090 J 

-
-
-
-
-
-

2340 J 
1100 J 

-
-
-
-
-
-
-
-
-
-

28300 

-
-

DL 

8470 
847 
847 
847 
847 
847 
1690 
4240 
847 
847 
847 
847 
847 
847 
847 
1690 
3390 
847 

3390 
847 
847 

3390 
847 
847 
847 
847 
847 

AS ® 135 minutes 
ug/Kg 

Result 

46300 
1770 J 

-
-
-

2360 J 

-
9290 J 

-
-
-
-

1590 J 
1760 J 

-
-
-
-
-
-
-
-
-
-

190000 

-
-

DL 

8400 
840 
840 
840 
840 
840 
1680 
4200 
840 
840 
840 
840 
840 
840 
840 
1680 
3360 
840 

3360 
840 
840 

3360 
840 
840 
840 
840 
840 

Table-18 0190.015 - Int Phase Cailjon VOC AS 15,30,60.135min Page 1 of 3 
KEMRON Environmental Sen-ices, Inc. 

Applied Technologies Group 



KEMRON bnvironmental Services. Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 77 of 1010, Revision 02 

K«nRon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 18 

INTFRMFDIATE PHASE: CARBON SAMPLING OF AIR STRIPPING PRETREAT.MENT OF SOIL SE0190-015 

(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Dichlorodifluoromethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3 -Dichloropropene 
1,1 -Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 

Carbon Control 
ug/Kg 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

86.0 
86.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
215 
43.0 
43.0 
43.0 
215 
86.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 

AS ® 10 minutes 
ug/Kg 

Result 

1050 J 

-
22500 

-
432 J 

-
-
-
-
-
-
-
-
-
-
-
-
-

4720 

-
-
-

604 J 
21500 
92500 
2250 J 

-

DL 

861 
861 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 
430 

2150 
430 
430 
430 
2150 
861 
430 
430 
430 
430 
430 
430 
430 
430 

AS ® 30 minutes 
ug/Kg 

Result 

_ 
-

6420 
-
-
-
-
-
-
-
-
-

529 J 

-
-
-
-
-
-
-
-
-

541 J 
17600 
87200 
1510J 

-

DL 

858 
858 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 
429 

2150 
429 
429 
429 
2150 
858 
429 
429 
429 
429 
429 
429 
429 
429 

AS @ 60 minutes 
ug/Kg 

Result 

. 
-

2060 J 

-
-
-
-
-
-
-
-
-
-
-
-

983 J 

-
-
-
-
-
-
-

19700 
152000 
1910J 

-

DL 

1690 
1690 
847 
847 
847 
847 
847 
847 
847 
847 
847 
847 
847 

4240 
847 
847 
847 

4240 
1690 
847 
847 
847 
847 
847 
847 
847 
847 

AS ® 135 minutes 
ug/Kg 

Result 

_ 
-

1420 J 

-
-
-
-
-
-
-
-
-

1140 J 

-
-

2120 J 

-
-
-
-
-
-
-

35400 
224000 
2470 J 

-

DL 

1680 
1680 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 
840 

4200 
840 
840 
840 

4200 
1680 
840 
840 
840 
840 
840 
840 
840 
840 

Table-18 0190-015 - Int Phase Carbon VOC AS 15,30,60.135min Page 2 of 3 
KEMRON Environmental Sen-ices, Inc. 

Applied Technologies Group 



K E M K O N Environmental Services, inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 78 of 1010, Revision 02 

KemRon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 18 

l.'S 1ERMEDLATE PH.ASE: CARBON S.4MPLING OF AIR STRiPPI.NG PRETPJIATMENT OF SOIL SE0190-015 
(Post-treatment will be 7.5% Portland Cement, 15% Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 826UB 

TOTAL 
VOLATILES 

1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Carbon Control 
ug/Kg 

Result 

-
-
-
-
-
-
-
-
-
-
-
-

DL 

43.0 
43.0 
43.0 
43.0 
86.0 
86.0 
43.0 
43.0 
86.0 
86.0 
43.0 
43.0 

AS ® 10 minutes 
ug/Kg 

Result 

-
-

465 J 
68700 
1560 J 

-
-
-
-
-
-
-

DL 

430 
430 
430 
430 
861 
861 
430 
430 
861 
861 
430 
430 

AS ® 30 minutes 
ug/Kg 

Result 

-
-
-

44000 

-
-
-
-
-
-
-

726 J 

DL 

429 
429 
429 
429 
858 
858 
429 
429 
858 
858 
429 
429 

AS ® 60 minutes 
ug/Kg 

Result 

-
-
-

52100 

-
-
-
-
-
-
-

1480 J 

DL 

847 
847 
847 
847 
1690 
1690 
847 
847 
1690 
1690 
847 
847 

AS ® 135 minutes 
ue/Kg 

Result 

-
-
-

79100 

-
-
-
-
-
-
-

2320 

DL 

840 
840 
840 
840 
1680 
1680 
840 
840 
1680 
1680 
840 
840 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 
DL Method Detection Limit 
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Kemnon 
ENVIRONMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 19 

l.NTER.MEDl.VrE PHASE: CARBON S.A.MPLING OF .AIR STRIPPING PRETPJIATMENT OF SOIL SE0I90-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Kiln Dust) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Buty Ibenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 

Carbon Control 
ug/Kg 

Result 

_ 
-

-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

DL 

430 
43.0 
43.0 
43.0 
43.0 
43.0 
86.0 
215 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
86.0 
172 

43.0 
172 
43.0 
43.0 
172 

43.0 
43.0 
43.0 
43.0 
43.0 

AS ® 10 minutes 
ug/Kg 

Result 

11800 
10100 

-
-
-

1220 J 

-
-
-
-
-
-

4010 J 
551J 

-
-
-

3780 J 

4060 J 

-
-

DL 

4310 
431 
431 
431 
431 
431 
863 

2160 
431 
431 
431 
431 
431 
431 
431 
863 
1730 
431 
1730 
431 
431 
1730 
431 
431 
431 
431 
431 

AS ® 30 minutes 

ug/Ke 
Result 

14400 
14300 

-
-
-

2050 J 

-
-
-
-
-
-

5300 
1940 J 
461 J 

-
-

2550 J 

-
-
-
-
-
-

21700 

-
-

DL 

4270 
427 
427 
427 
427 
427 
855 

2140 
427 
427 
427 
427 
427 
427 
427 
855 
1710 
427 
1710 
427 
427 
1710 
427 
427 
427 
427 
427 

AS ® 60 minutes 
ue/Kg 

Result 

21200 
4800 

-
-
-

2550 J 

-
-
-
-
-
-

2740 J 
2980 J 

-
-
-

505 J 

-
-
-
-
-
-

87200 

-
-

DL 

4210 
421 
421 
421 
421 
421 
842 

2110 
421 
421 
421 
421 
421 
421 
421 
842 
1680 
421 
1680 
421 
421 
1680 
421 
421 
421 
421 
421 

AS ® 135 minutes 
ug/Kg 

Result 

40300 
1570 J 

-
-
-

1890 J 

-
5900 J 

-
-
-
-

952 J 
2220 J 

-
-
-
-
-
-
-
-
-
-

204000 

-
lOlOJ 

DL 

4150 
415 
415 
415 
415 
415 
831 

2080 
415 
415 
415 
415 
415 
415 
415 
831 
1660 
415 
1660 
415 
415 
1660 
415 
415 

4150 
415 
415 
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i\bMKurM bnvironmental services, inc. 

Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 
Page 80 of 1010, Revision 02 

ENVIRONMENTAL SERVICES 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 19 

INTERMFniATF, PHASE: TARRON SAMPLING OF AIR STRIPPING PRFTRFATVTF.NT OF SOU SFni90-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Kiln Dust) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1 -Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 

Carbon Control 
ug/Kg 1 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

86.0 
86.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
215 
43.0 
43.0 
43.0 
215 
86.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 
43.0 

AS ® 10 minutes 

ug/Kg 
Result 

_ 
-

18300 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

545 J 
6550 

74600 
1720 J 

-

DL 

863 
863 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
431 
2160 
431 
431 
431 
2160 
863 
431 
431 
431 
431 
431 
431 
431 
431 

AS ® 30 minutes 
ug/Kg 1 

Result 

_ 
-

13700 

-
-
-
-
-
-
-
-
-

736 J 

-
-

728 J 

-
-
-
-
-
-

659 J 
25700 
192000 
4530 

-

DL 

855 
855 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
427 
2140 
427 
427 
427 
2140 
855 
427 
427 
427 
427 
427 
4270 
427 
427 

AS @ 60 minutes 
ug/Kg 

Result 

_ 
-

3170 J 

-
-
-
-
-
-
-
-
-

1380 J 

-
-

1510J 

-
-
-
-
-
-

658 J 
41800 
284000 

4520 

-

DL 

842 
842 
421 
421 
421 
421 
421 
421 
421 
421 
421 
421 
421 
2110 
421 
421 
421 
2110 
842 
421 
421 
421 
421 
421 
4210 
421 
421 

AS ® 135 minutes 
ug/Kg 

Result 

_ 
-

1100 J 

-
-
-
-
-
-
-
-
-

1360 J 

-
896 J 

2400 J 

-
-
-
-
-
-
-

36800 
219000 
2250 J 

-

DL 

831 
831 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
415 
2080 
415 
415 
415 
2080 
831 
415 
415 
415 
415 
415 

4150 
415 
415 

Table 12 -Total Volatiles - Carbon for 0190-016 Air Stripping Page 2 of 3 
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r\ctvir^t..fH ciiviiuiiiiiaiiiai oeiviceb, inc. 
Air Stripping S/S Trudtability Study - Nease Chemical - Golder Associates 

Page 81 of 1010, Revision 02 

ENVIRONMENTAL SERVICES 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 19 

INTERMEDIATE PHASE: CARBON SAMPLING OF AIR STRIPPING PRETREATMENT OF .SOIL SE0190-016 

(Post-treatment will be 7.5% Portland Cement, 15% Lime Kiln Dust) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Carbon Control 
ug/Kg 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-

DL 

43.0 
43.0 
43.0 
43.0 
86.0 
86.0 
43.0 
43.0 
86.0 
86.0 
43.0 
43.0 

AS ® 10 minutes 
ug/Kg 

Result 

. 
-
-

51600 

-
-
-
-
-
-
-
-

DL 

431 
431 
431 
431 
863 
863 
431 
431 
863 
863 
431 
431 

AS ® 30 minutes 
ug/Kg 

Result 

. 
-
-

103000 

-
-
-
-
-
-
-

1060 J 

DL 

427 
427 
427 
427 
855 
855 
427 
427 
855 
855 
427 
427 

AS ® 60 minutes 
ug/Kg 

Result 

-
-
-

101000 

-
-
-
-
-
-
-

2430 J 

DL 

421 
421 
421 
421 
842 
842 
421 
421 
842 
842 
421 
421 

AS ® 135 minutes 
ug/Kg 

Result 

-
-
-

84800 

-
-
-
-
-
-

459 J 
2820 J 

DL 

415 
415 
415 
415 
831 
831 
415 
415 
831 
831 
415 
415 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 

Table 12 -Total Volatiles - Carbon for 0190-016 Air Stripping Page 3 of3 
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rsbiviKuiN biivirudinemui oerviuus, inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 82 of 1010, Revision 02 

tNVlHUNMtiN I AL £]tHViukS 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TARIFIO 

INTERMEDLVTE PHASE: AIR STRIPPING & ZERO VALENT IRON: 21 Day Cure 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
l,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 

21 Day Control 
(ue/Kg) 

Result 

_ 
961 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

231000 
-

1580 J 
-
-
-

DL 

8710 
871 
871 
871 
871 
871 
1740 
4360 
871 
871 
871 
871 
871 
871 
871 
1740 
3480 
871 

3480 
871 
871 

3480 
871 
871 
871 
871 
871 
1740 
1740 
871 

0190-15 AS 
(ue/Kg) 

Result 

-
497 J 

-
-
-
-
-
-
-

. 
-
-

287 J 
-
-
-
-
-
-
-
-
-
-

75800 
-

612 J 
-
-
-

DL 

2520 
252 
252 
252 
252 
252 
504 
1260 
252 
252 
252 
252 
252 
252 
252 
504 
1010 
252 
1010 
252 
252 
1010 
252 
252 
252 
252 
252 
504 
504 
252 

0190-016 AS 
(ue/Kg) 

Result 

_ 
311 J 

-
-
-
-
-
-
-
-
-
-
-

183 J 

-
-
-
-
-
-
-
-
-
-

48700 

-
374 J 

-
-

139 J 

DL 

1380 
138 
138 
138 
138 
138 
276 
690 
138 
138 
138 
138 
138 
138 
138 
276 
552 
138 
552 
138 
138 
552 
138 
138 
138 
138 
138 
276 
276 
138 

0190-017 ZVI 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

114000 

-
934 J 

-
-
-

DL 

5020 
502 
502 
502 
502 
502 
1000 
2510 
502 
502 
502 
502 
502 
502 
502 
1000 
2010 
502 

2010 
502 
502 

2010 
502 
502 
502 
502 
502 
1000 
1000 
502 

0190-018 ZVI 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

56500 

-
432 J 

-
-
-

DL 

2940 
294 
294 
294 
294 
294 
587 
1470 
294 
294 
294 
294 
294 
294 
294 
587 
1170 
294 
1170 
294 
294 
1170 
294 
294 
294 
294 
294 
587 
587 
294 

Tablft-20 Int Phase AS & ZVI 21 Day VOC Page 1 of3 
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KEiviRON Environmental Services, inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 83 of 1010, Revision 02 

vinoi^mciiiMi- otr t t f ioto 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TAR!,F2n 

INTERMEDIATE PHASE: AIR STRIPPING & ZERO VALENT IRON: 21 Day Cure 

TOTAL 
VOLATILES 

1,1 -Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-l ,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1-Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1 -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

Summary of Total Volatiles Analyses 

21 Day Control 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-

1250 J 

-
-
-
-
-
-
-
-

10100 
18700 

-
-
-
-

1870 J 

-
-

DL 

871 
871 
871 
871 
871 
871 
871 
871 
871 
871 

4360 
871 
871 
871 

4360 
1740 
871 
871 
871 
871 
871 
871 
871 
871 
871 
871 
871 
871 
1740 
1740 

0190-15 AS 

(ue/Ke) 
Result 

. 
-
-
-
-
-
-
-
-
-
-

1160 J 
-
-
-
-
-
-
-
-
-

10400 
291 J 

-
-
-
-

3730 
-
-

DL 

252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
1260 
252 
252 
252 
1260 
504 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
252 
504 
504 

- EPA Method 8260B 

0190-016 AS 

(Ug/Kg) 
Result 

-
-
-
-
-
-

-
-
-

1220 J 

-
-
-
-
-
-

151 J 

-
-

6230 
159 J 

-
172 J 

-
-

1690 

-
-

DL 

138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
690 
138 
138 
138 
690 
276 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
138 
276 
276 

0190-017 ZVI 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-

930 J 

-
-
-
-
-
-
-
-
-

16800 

-
-
-
-
-

2150J 

-
-

DL 

502 
502 
502 
502 
502 
502 
502 
502 
502 
502 

2510 
502 
502 
502 

2510 
1000 
502 
502 
502 
502 
502 
502 
502 
502 
502 
502 
502 
502 
1000 
1000 

0190-018 ZVI 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-

769 J 

-
-
-
-
-
-
-
" 
-

6140 

-
-
-
_ 
-

1330 J 

-
-

DL 

294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
1470 
294 
294 
294 
1470 
587 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
294 
587 
587 
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KFMRON Fnvirnnmental ServiCRS Inc 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 84 of 1010, Revision 02 

Kemnon 
i-ii«inui<inKCH iMt- a c r i v i i ^ c a 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 20 
INTERMEDIATE PHASE: AIR STRIPPING & ZERO VALENT IRON: 21 Day Cure 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

1,2,4-Trimethylbenzene 
1,3,5 -Trimethy Ibenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

21 Day Control 
(ue/Kg) 

Result 

_ 
-
-
-
-
-

DL 

871 
871 
1740 
1740 
871 
871 

0190-15 AS 
(ue/Kg) 

Result 

. 
-
-
-
-
-

DL 

252 
252 
504 
504 
252 
252 

0190-016 AS 
(Ug/Kg) 

Result 

_ 
-
-
-
-

145 J 

DL 

138 
138 
276 
276 
138 
138 

0190-017 ZVI 
(ue/Kg) 

Result 

_ 
-
-
-
-

519J 

DL 

502 
502 
1000 
1000 
502 
502 

0190-018 ZVI 
(ue/Ke) 

Result 

. 
-
-
-
-
-

DL 

294 
294 
587 
587 
294 
294 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 

Table-20 Int Phase AS & ZVI 21 Day VOC Page 3 of 3 
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KFMRON Fnvirnnmental Servir^es Inn 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 85 of 1010, Revision 02 

Kemnon 
E^.^'IRCNMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

T.AJ3LE 21 
INTERMEDIATE PHASE: AIR STRIPPING & ZERO VALENT IRON: 21 Day Cure 

Summary of SPLP Analyses - EPA Method 1312/8260B 

SPLP 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-Chlorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 

21 Day Control 

(UB/L) 
Result 

_ 
309 J 

-
-
-
-
-
-
-
-
-
-
-

380 J 

-
-
-
-
-
-
-
-
-
-

54000 

-
411 J 

-
-
-

DL 

1250 
62.5 
62.5 
100 
125 
250 
250 
1250 
125 
125 
125 
250 
125 
62.5 
125 
62.5 
5000 
62.5 
125 
62.5 
125 
500 
125 
125 
62.5 
125 
62.5 
125 
62.5 
125 

0190-15 AS 

(ue/L) 
Result 

130 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

-
4090 

-
20.7 J 

-
-
-

DL 

125 
6.25 
6.25 
10.0 
12.5 
25.0 
25.0 
125 
12.5 
12.5 
12.5 
25.0 
12.5 
6.25 
12.5 
25.0 
500 
6.25 
12.5 
6.25 
12.5 
50.0 
12.5 
12.5 
6.25 
12.5 
6.25 
12.5 
6.25 
12.5 

0190-016 AS 

(UB 
Result 

_ 
8.61 J 

-
-
-
-
-
-
-
-
-
-
-

6.57 J 

-
-
-
-
-
-
-
-
-
-

3360 

-
19.3 J 

-
-

5.07 J 

/L) 
DL 

50.0 
2.50 
2.50 
4.00 
5.00 
10.0 
10.0 
50.0 
5.00 
5.00 
5.00 
10.0 
5.00 
2.50 
5.00 
10.0 
200 
2.50 
5.00 
2.50 
5.00 
20.0 
5.00 
5.00 
2.50 
5.00 
2.50 
5.00 
2.50 
5.00 

0190-017 ZVI 

(UB/L) 
Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-

62.1 J 

-
-
-
-
-
-
-
-
-
-

30400 

-
202 J 

-
-
-

DL 

500 
25.0 
25.0 
40.0 
50.0 
100 
100 
500 
50.0 
50.0 
50.0 
100 
50.0 
25.0 
50.0 
100 

2000 
25.0 
50.0 
25.0 
50.0 
200 
50.0 
50.0 
25.0 
50.0 
25.0 
50.0 
25.0 
50.0 

0190-018 ZVI 

(UB/L) 
Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-

46.8 J 

-
-
-
-
-
-
-
-
-
-

33900 

-
230 J 

-
-
-

DL 

500 
25.0 
25.0 
40.0 
50.0 
100 
100 
500 
50.0 
50.0 
50.0 
100 
50.0 
25.0 
50.0 
100 

2000 
25.0 
50.0 
25.0 
50.0 
200 
50.0 
50.0 
25.0 
50.0 
25.0 
50.0 
25.0 
50.0 
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KFMKON tnvironmental Services. Inc 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 86 of 1010, Revision 02 

Kemnon 
ENVIROMMENTAU SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

T A O f 1? 1-1 

INTERMEDIATE PHASE: AIR STRIPPING & ZERO VALENT IRON: 21 Day Cure 

Summary of SPLP Analyses - EPA Method 1312/8260B 

SPLP 
VOLATILES 

1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,1 -Dichloropropene 
Ethylbenzene 
2-Hexanone 
Hexachlorobutadiene 
Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-TetrachIoroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Tiicliloioptopaiie 

21 Day Control 
(ue/L) 

Result 

-
-
-
-
-
-
-
-
-
-
-
-

152 J 

-
-
-
-
-
-
-

2140 J 
11900 
395 J 

-
-
-
-

721 J 

-
-

DL 

250 
125 
125 
100 
100 
125 
125 
250 
125 
125 

1250 
125 
125 
125 

1250 
125 
100 
62.5 
62.5 
125 
67 5 
125 
125 
62.5 
100 
125 
125 
125 
125 
250 

0190-15 AS 
(UB/L) 

Result 

-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-

74.9 J 

-
-
-
-
-

19.8 J 

-
-

DL 

25.0 
12.5 
12.5 
10.0 
10.0 
12.5 
12.5 
25.0 
12.5 
12.5 
125 
12.5 
12.5 
12.5 
125 
12.5 
10.0 
6.25 
6.25 
12.5 
6.25 
12.5 
12.5 
6.25 
10.0 
12.5 
12.5 
12.5 
12.5 
25.0 

0190-016 AS 

(uffL) 
Result 

-
-
-
-
-
-
-
-

-
14.5 J 

-
-
-
-

5.42 J 

-
-
-
-

128 
5.45 J 

-
7.96 J 

-
-

40.8 J 

-
-

DL 

10.0 
5.00 
5.00 
4.00 
4.00 
5.00 
5.00 
10.0 
5.00 
5.00 
50.0 
5.00 
5.00 
5.00 
50.0 
5.00 
4.00 
2.50 
2.50 
5.00 
2.50 
5.00 
5.00 
2.50 
4.00 
5.00 
5.00 
5.00 
5.00 
10.0 

0190-017 ZVI 
(UBA.) 

Result 

-
-
-
-
-
-
-
-

-
-

56.4 J 

-
-
-
-
-
-
-
-

2220 

-
-
-
-
-

76.1 J 

-
-

DL 

100 
50.0 
50.0 
40.0 
40.0 
50.0 
50.0 
100 
50.0 
50.0 
500 
50.0 
50.0 
50.0 
500 
50.0 
40.0 
25.0 
25.0 
50.0 
25.0 
50.0 
50.0 
25.0 
40.0 
50.0 
50.0 
50.0 
50.0 
100 

0190-018 ZVI 

(ue/L) 
Result 

-
-
-
-
-
-
-
-
-
-
-
-

59.3 J 

-
-
-
-
-
-
-
-

1700 

-
-
-
-
-
-
-
, 

DL 

100 
50.0 
50.0 
40.0 
40.0 
50.0 
50.0 
100 
50.0 
50.0 
500 
50.0 
50.0 
50.0 
500 
50.0 
40.0 
25.0 
25.0 
50.0 
25.0 
50.0 
50.0 
25.0 
40.0 
50.0 
50.0 
50.0 
50.0 
100 
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Kemnon 
ENVIRONINENTAL SERVICES 

GOLDER ASSOCIATES 
NEASF. CHEMTCAL 

T A B L E 11 

INTERMEDIATE PHASE: Air Stripping and Solidification / Stabilization Evaluations 
Unconfined Compressive Strength @ 21 Day Cure - ASTM D2I66 

KEMRON 

SAMPLE 

No. 

REAGENT 

TYPE 
1 

Air Stripping Pre-Treatment & S/S Evaluation 

SE0190-015 

SE0190-016 

Cement/Class "C" Fly Ash 

Cement / Lime Kiln Dust 

REAGENT 

ADDITION 

(%)(., 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)0) 

9 

8 

DQO 

UCS 
(lbs/in') 

15 

15 

UNCONFINED COMPRESSIVE STRENGTH 

Moisture 

Content 

(%) 

24.0 

23.3 

Bulk 

Density 
(lbs/ft^) 

122.7 

121.3 

Dry 

Density 
Gbs/ft') 

98.9 

98.4 

UCS 
(lbs/in') 

383.6 

153.7 

Table-22 Int Phase AS-SS Eval UCS testing Page 1 of 1 
KEMRON Environmental Services, Inc. 

Applied Technologies Group 



Kemnon 
ENVIRONMENrAL SEFIVICES 

KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 68 of 1010, Revision 02 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 23 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME 0 and Day 21 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

.\ci;tone 
Benzene 
Bromobenzene 
Bromochlorometliane 
IBromodicliloromet lane 
13rcimofonn 
Bromomethane 
:i-Eutanone 
ii-Eutylbeiizene 
s,ec-Buty Ibenzene 
tert-Butylbenzene 
i;;aibon disulfide 
Caibon tetrachloride 
(Chlorobenzene 
(Chlorodibromomet lane 
Chloroethiine 
::-Chloroethyl viny ether 
Chlorofonn 
trhloromethane 
2-Chlorotcluene 
t-Chlorotcluene 
1,2- Dibrorno-3-chl()ropropane 
1,2- Dibronoethane 
Dibromomethane 

1,2- Dichlorobenzer e 
l,3.Dichlorobenzcre 
1,4- Dichlorobenzi;r e 
Dichlorodifluorome thane 
1,1-Dichloroethare 
1.2-DichIoroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroelh ;ne 
t-ans-1,2-Dichloroe Jie :ie 
1.2-Dichloropropiine 
1.3-Dichloropropane 
2,2-Dichloropropiine 
cis-l,3-Dichloropioper.e 
tans-l,3-E'ichloropropene 
l.l-Dichloropropens 
lilhylbenzcne 
^•Hexanore 
He>.achlorohutadieiie 
Isopropylbenzene 
p-Isopropyltoluene 

Control Time " 0 " 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

f̂  9 f \ ^ i ^ \ ^ a \ 

2,190,000 
-

17,400 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

10,200 J 

-
-

DL 

98,000 
9,800 
9,800 
9,800 
9,800 
9,800 
19,600 
49,000 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
19,600 
39,200 
9,800 

39,200 
9,800 
9,800 

39,200 
9,800 
9,800 

9,800 
9,800 
9,800 
19,600 
19,600 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 

49,000 
9,800 
9,800 
9,800 

Duplicate 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

n e t / \ / \ / \ 
851,000 

-
7,040 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

8,370 J 
4,650 J 

-

DL 

30,100 
3,010 
3,010 
3,010 
3,010 
3,010 
6,020 
15,000 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
6,020 
12,000 
3,010 
12,000 
3,010 
3,010 
12,000 
3,010 
3,010 

3,010 
3,010 
3,010 
6,020 
6,020 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
15,000 
3,010 
3,010 
3,010 

Triplicate 
(ue/Kg) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-

4,950 J 

-
-
-
-
-
-
-
-
-

t ^ n / \ r\i\f\ 
1,580,000 

-
13,200 J 

-
-
-
-
-
-
-
-
-
-

_ 
-
-

14,800 J 
8,010 J 

-

DL 

48,000 
4,800 
4,800 
4,800 
4,800 
4,800 
9,600 

24,000 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
9,600 
19,200 
4,800 
19,200 
4,800 
4,800 
19,200 
4,800 
4,800 

4,800 
4,800 
9,600 
9,600 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 

24,000 
4,800 
4,800 
4,800 

Average 

(u 
Result 

-
-
-
-
-
-
-
-
-
-
-
-
-

1,650 

-
-
-
-
-
-
-
-
-

1 1 1 1 1 1 I I I I I I 1 1 

llllllllllllll 
-

12,547 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

11,123 
4,220 

-

S/Kg) 
DL 

58,700 
5,870 
5,870 
5,870 
5,870 
5,870 
11,740 
29,333 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
11,740 
23,467 
5,870 
23,467 
5,870 
5,870 

23,467 
5,870 
5,870 

5,870 
5,870 
7,470 
11,740 
10,140 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 

29,333 
5,870 
5,870 
5,870 

Control Time "21 Day" 
(UB/KE) 

Result 

_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

854,000 

-
5120 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

3,240 J 
3,190 J 

-

DL 

30,900 
3,090 
3,090 
3,090 
3,090 
3,090 
6,190 
15,500 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
6,190 
12,400 
3,090 
12,400 
3,090 
3,090 
12,400 
3,090 
3,090 
3,090 
3,090 
3,090 
6,190 
6,190 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
15,500 
3,090 
3,090 
3,090 
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GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 23 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME 0 and Day 21 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOTAL 
VOLATILES 

4-f^ethyl-2-pentanont-
Mcthylem: chloride 
Naphthalene 
n-I'ropylbenzene 
Stj-rene 
1,1,1,2-Ten-achlorc.ethane 
1,1,2,2-TeU-achlorc •ethane 
Ie;rachloioethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trich!orobtn?ene 
1 ,l,l-Trichloroeti£ne 
1,1,2-Trichloroetisne 
rrichlorotthene 
Trichlorofluoromeihane 
1,2,3-Tricriloropropane 
1,2,4-Triniethylberzene 
1,3,5-TriniethyIb'arzeiie 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
n, p -Xylene 

Control Time " 0 " 
(ue/Kg) 

Result 

_ 
-
-
-
-
-

73,700 J 
346,000 

-
-
-
-
-
-
-
-
-
-
-
-
-

15,800 J 

DL 

49,000 
19,600 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
19,600 
19,600 
9,800 
9,800 
19,600 
19,600 
9,800 
9,800 

Duplicate 

(ue/Kg) 
Result 

_ 
-
-
-
-
-

13,600 J 
108,000 

-
-
-
-
-
-
-
-
-
-
-
-
-

4,350 J 

DL 

15,000 
6,020 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
3,010 
6,020 
6,020 
3,010 
3,010 
6,020 
6,020 
3,010 
3,010 

Triplicate 

(UB/Ke) 
Result 

-
-
-
-
-
-

28,100 J 
201,000 

-
-
-
-
-
-
-
-
-
-
-
-
-

9,120 J 

DL 

24,000 
9,600 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
4,800 
9,600 
9,600 
4,800 
4,800 
9,600 
9,600 
4,800 
4,800 

Average 

(UB/Ke) 
Result 

_ 
-
-
-
-
-

38,467 
218,333 

-
-
-
-
-
-
-
-
-
-
-
-
-

9,757 

DL 

29,333 
11,740 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
5,870 
11,740 
11,740 
5,870 
5,870 
11,740 
11,740 
5,870 
5,870 

Control Time "21 Day" 
(ue/Kg) 

Result 

_ 
-
-
-
-
-

32,600 
41,200 

-
-
-
-
-
-
-
-
-
-
-
-
-

4,080 J 

DL 

15,500 
6,190 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
3,090 
6,190 
6,190 
3,090 
3,090 
6,190 
6,190 
3,090 
3,090 

- Not detected or below adjusted sample detection limit. 
.1 The analyte wis positively identified, but the quantitation was below Reporting Limit. 

DL Method Dietection Limit 
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ENVIRONMENTt.L SCRVICES 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 24 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" and "Day 21" 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/8260B 

SPLP 
VOLATILES 

Acetone 
Beizere 
Bromobenzene 
Bromochloromethane 
Bromo.Jichloromethane 
Bromoform 
Bromo nethane 
2-Butanone 
n-Buty benzene 
sec-Buiylbenzene 
tert-Bu:ylbenzene 
Caihon disulfide 
Caihon tetrachloride 
Ch orobenzene 
Ch orodibromomethane 
Ch: oroethane 
2-Cliloroethyl vinyl ether 
Chlorolbtm 
Chloromethane 
2-Chloiotoluene 
4-Chlorotoluene 
1,2 -Dibromo-S-chloropropane 
1,2 Dibromoethane 
Dibromomethane 
1,2 Dichlorobenzene 
1,3 Dichlorobenzene 
1,4 Dichlorobenzene 
Dichlorodifluoromethane 
1,1 Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethene 
•;is-l,2-Dichloroethene 
rars-1,2-Dichloroethene 
1,2-Dichloropropane 
1,3-Dichloropropane 
:'.,2-Dichloropropane 
i;is-l ,3-Dichloropropene 
1 ran s-1,3-DichloroprDpene 
,,lDictiloropropene 
:-thylbenzene 
:!-Hexanone 
Hexachlorobutadiene 
sopropylbenzene 

p-l;opropyltoluene 

Control Time " 0 " 
(Ug/L) 

Result 

_ 
136 J 

-
-
-
-
-
-
-
-
-
-
-

349 J 

-
-
-
-
-
-
-
-
-
-

58,900 I 

-
384 J 

-
-
-
-
" 
-
-
-
-
-
-
-

116J 

-
-

162 J 

-

DL 

625 
31.3 
31.3 
50.0 
62.5 
125 
125 
625 
62.5 
62.5 
62.5 
125 
62.5 
31.3 
62.5 
125 

2,500 
31.3 
62.5 
31.3 
62.5 
250 
62.5 
62.5 
31.3 
62.5 
31.3 
62.5 
31.3 
62.5 
125 
62.5 
62.5 
50.0 
50.0 
62.5 
62.5 
125 
62.5 
62.5 
625 
62.5 
62.5 
63 

Control Time "Day 2 1 " 
(UB/L) 

Result 

_ 
48.6 J 
11.2 J 

-
-

15.9 J 

-
-
-
-
-
-

6.79 J 
172 

-
-
-

1.45 J 

-
6.52 J 
3.05 J 
12.1 J 

-
-

34,600 
15.9 J 
269 

-
-

4.42 J 

-
-
-
-
-
-
-
-
-

72 

-
25.9 J 

146 

-

DL 

25.0 
1.25 
1.25 
2.00 
2.50 
5.00 
5.00 
25.0 
2.50 
2.50 
2.50 
5.00 
2.50 
1.25 
2.50 
5.00 
100 
1.25 
2.50 
1.25 
2.50 
10.0 

2.50 
2.50 
62.5 
2.50 
1.25 
2.50 
1.25 
2.50 
5.00 
2.50 
2.50 
2.00 

2.00 
2.50 
2.50 
5.00 
2.50 
2.50 
25.0 
2.50 
2.50 
2.50 
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nil 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 24 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" and "Day 21" 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/8260B 

SPLP 
VOLATILES 

4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2 Tetrachloroethane 
1,1,2.2-TetrachIoroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2.4-Trichlorobenzene 
1,1.1-Trichloroethane 
1,1.2-Tnchloroethane 
Trichlo-oethene 
Trichloiofluoromethane 
1,2,3-Trichloropropane 
: ,2,4-Trimethylbenzene 
. ,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
in, p -Xylene 

Control Time " 0 " 
(UB/L) 

Result 

-
-
-
-
-
-

3,020 
10,300 
291 J 

-
-
-
-

448 J 

-
-
-
-
-

80.9 J 
97.4 J 
445 J 

DL 

625 
63 

50.0 
31.3 
31.3 
62.5 
31.3 
62.5 
62.5 
31.3 
50.0 
62.5 
62.5 
62.5 
62.5 
125 
62.5 
62.5 
625 
62.5 
62.5 
62.5 

Control Time "Day 2 1 " 
(UB/L) 

Result 

-
-

22.5 J 
1.43 J 

-
-

1,650 
3,280 
142 

2.55 J 
23.4 J 

-
-

274 

-
-
-
-
-
-

70.5 
291 

DL 

25.0 
2.50 
2.00 
1.25 
1.25 
2.50 
1.25 
125 

2.50 
1.25 
2.00 
2.50 
2.50 
2.50 
2.50 
5.00 
2.50 
2.50 
25.0 
2.50 
2.50 
2.50 

- ?Jot detected or below adjusted sample detection limit. 
J "lie analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 
I S em :quantitative resuti (above instrument calibration range) 
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ENVIBONHEMAL SERVICES 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 25 

MR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" AND "DAY 21" 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
SEMIVOLATILES 

Plicncl 
Bis (2-Chloroethyl) ether 
2-C;hlorophenol 
L3-D chlorobenzene 
1,4-D chlorobenzene 
Benzyl alcohol 
1,2-Dich lorobenzene 
2-Mcthyli)henol 
3-,4-Methylphenol 
bis (2-Chloroisopropyl) ether 

N-Hitiosc-di-n-propylamine 
Hexachloroethane 
Nit-obenzene 
Isophcirone 
2-Nitrophjnol 
2,4^Dimethylphenol 
Berizoic a;id 
Bis (2 Chloroethoxy) Methane 
2,4-Dichlorophenol 
1,2,4-Tric nlorobenzene 
Nuphthalene 
4-Chloroaniline 
He>.ac alorobutadiene 
4-Chkro-3-methylpbenol 
2-Pv':ethylnaphthaIene 
Hex aciilorocyclopentadiene 
2,4,5-Tnchlorophenol 
2,4,5-Triclilorophenol 
2-C nloroniphthalene 
2-Nitroaniline 
Dinietliylphthalate 
Acenaphthylene 
2,6-Dinitrotoluene 
3-Nitroaniline 
Acenaphthene 
2,4-Dinitrophenol 
4-N trophenol 
Dibi;n2ofiiran 
2,4-Diiiitrotoluene 
Diethylphthalate 
4-<^iilorophenyl-phenyl ether 
Fludrene 
4-N troani ine 

Control Time " 0 " 
(UB/Kg) 

Result 

_ 
-
-
-

2,080 

-
111,000 

-
-
-
-
-
-
-
-
-

45,800 

-
773 J 

-
-
-

821 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

495 
495 
495 
495 
495 
495 

1,980 
495 
495 

495 

495 
495 
495 
495 
495 
495 

7,910 
495 
495 
495 
495 
495 
495 
495 
495 
495 
495 
495 
495 

1,980 
495 
495 
495 

1,980 
495 

1,980 
1,980 
495 
495 
495 
495 
495 

1,980 

Control Time "Day 2 1 " 
(UB/Kg) 

Result 

_ 
-
-
-

1,780 

-
340,000 

-
-
-
-

2,570 

-
-
-
-

55,800 

-
-
-
-
-

866 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

528 
528 
528 
528 
528 
528 

5,280 
528 
528 

528 

528 
528 
528 
528 
528 
528 

21,100 
528 
528 
528 
528 
528 
528 
528 
528 
528 
528 
528 
528 

2,110 
528 
528 
528 

2,110 
528 

2,110 
2,110 
528 
528 
528 
528 
528 

2,110 1 
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TABLE 25 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" AND "DAY 21" 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
SEMIVOLATILES ^ 

4,( -Diniti-o-2-raethylphenol 
N-Vilrosodiphenylamine 
4-Hromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phi;nanth]-ene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyien' j 

Bu ylbensylphthalate 
3,3 -Dichlorobenzidine 
B snzo(a)EJithracene 
Chiysene 
bisi 2-lEthylhexyl)phthalate 
Di-n-C'Cty.phthalate 
Bi;rizo(b)fluoranthene 
BeriZo(k)fluoranthene 
Ber.zo(a)pyrene 
Indi;nc< 1,2,3-cd)pyrene 
D: ben;!o(a,h)Anthracene 
Berzo(g,h,i)Per>'lene 

Control Time "0" 
(UB/K 

Result 

_ 
-
-

2,950 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

P 
DL 

1,980 
495 
495 
495 
1,980 
495 
495 
495 
495 
495 
495 
989 
495 
495 
495 
495 
495 
495 
495 
495 
495 
495 

Control Time "Day 21" 
(UB/Kg) 

Result 

, 
-
-

2,950 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

2,110 
528 
528 
528 

2,110 
528 
528 
528 
528 
528 
528 

1,060 
528 
528 
528 
528 
528 
528 
528 
528 
528 
528 

- Mot detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 
DL Method Detection Limit 
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TABLE 26 

Am STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" and "Day 21" 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/8270C 

SPLP 
SEMIVOLATILES 

Rienol 
Bis (2-Chloroethyl) ether 
.l-Chlorophenol 
1,3-Dichlorobenzene 
1,4-I)ichlorobenzene 
3jn2ylE.lcohol 
1,2-DichJorobenzene 
2-M(;thylphenol 
3-,4-Melhylphenol 
bis (2-Chloroisopropyl) ether 
N-Nitroso-di-n-propylamine 
H.jxachloroethane 
Ntrobenzene 
Lsi)phorone 
?.-̂ Jit̂ opnenol 
2,' 1-Dimethy Iphenol 
Bti\zoic acid 
Bis (2-Chloroethoxy) Methane 
2,'1-Dichlorophenol 
1 ,:'.,4-Tri:hlorobenzene 
Niiphthalene 
4-Chloroaniline 
H« xa:hkirobutadiene 
4-(rhloro-3-methylphenol 
2-lvIethylnaphthalene 
He xachlcrocyclopentadiene 
2,̂  ,6-Trichlorophenol 
2,̂  ,5-Trichlorophenol 
2-("hloronaphthalene 
2-1'Iitroariline 
Dinethylphthalate 
Acentiphlhylene 
2,6-Diniti-otoluene 
3-Nittoaniline 
Acenaphthene 
2.4-Dinitiophenol 
4-Nittophenol 
Dibenzofiiran 
2.4-D.nitiotoluene 
Diethylphthalate 
4-C;h;oroi)henyI-phenyl ether 
Fluorene 
4-Nitroaniline 

Control Time "0" 
(UB/L) 

Result 

_ 
-
-
-

160 
-

22,700 
-
-
-
-

186 
-
-
-
-

6,340 
-

32.4 
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-

-
-
-
-
-

DL 

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
128 
25.5 
128 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
128 

Control Time "Day 21" 
(UB/I.) 

Result 

_ 
-
-
-

141 
-

25,500 
-
-
-
-

201 
-
-
-
-
-
-

51.6 
31.7 

-
-
-
-
-
-

37.4 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
1,280 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
63.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
63.8 
12.8 
12.8 
12.8 
63.8 
12.8 
63.8 
63.8 
12.8 
12.8 
12.8 
12.8 
12.8 
63.8 
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TABLE 26 

AIR STRIPPING S/S VERIFICATION TESTING: CONTROL TIME "0" and "Day 21" 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/8270C 

SPLP 
SEMIVOLATILES 

4 6-'Dinitro-2-methylphenol 
N -Nitrojodiphenylamine 
4 -B lomophenyl-phenylether 
Hexachlorobenzene 
Pjntach orophenol 
Pienanthrene 
Anttiracene 
Di-n-butylphthalate 
F uoranthene 
p-yreae 
B jty Ibenzylphthalate 
:3,3-Dichlorobenzidine 
B;n2:o(a)anthracene 
CjTysen; 

bis(2-Ethylhexyl)phthalate 
D i-n -octy Iphthalate 
B':nzoCb)fluoranthene 
]3i;nzo(k)fluoranthene 
Bi:n2o(a)pyrene 
1 ndeiio( 1,2,3-cd)pyrene 
D benzo(a,h)Anthracene 
B(;nzo(g, h,i)Perylene 

Control Time "0" 
(UB/L) 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 

Control Time "Day 21" 
(UB/IO 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

63.8 
12.8 
12.8 
12.8 
63.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 
12.8 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 

DL MetJiod Detection Limit 
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Table 27 
Summary of Air Stripping Analyses for 0190-

90 Minute Air Stripping & Cement / Class "C" Fly Ash @ 7. 
019 
5 /15 Stabilization 

# 

4 

Total 
Minutes 

Initial 
3 
0 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
51 
54 
57 
(30 
(53 
66 
69 
72 
75 
78 
81 
64 
67 
SO 

air flow (ml/min) 
In 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 

out 
25 
25 
25 
25 
25 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

Humidity (%) 
in 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

out 
37 
59 
38 
43 
43 
47 
46 
51 
51 
54 
54 
54 
54 
58 
58 
61 
61 
62 
65 
62 
62 
58 
57 
56 
56 
54 
53 
51 
52 
53 
51 

Temperature °C 
in 

25.5 
24.6 
24.4 
24.3 
24.3 
24.3 
24.7 
24.3 
24.6 
24.4 
24.4 
24.4 
24.4 
24.1 
24.3 
24.1 
24.1 
24.4 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.3 
24.1 
24.3 
24.3 
24.3 
24.3 
24.3 

out 
18.3 
19.4 
19.4 
18.9 
18.3 
17.2 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
17.2 
16.7 
16.7 
16.7 
16.7 
17.2 
16.1 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 

PID 
in 
1.7 

102.0 
104.0 
117.0 
86.0 
88.5 
83.5 
86.6 
70.3 
80.4 
82.8 
68.7 
65.2 
70.8 
64.8 
64.1 
60.0 
58.6 
51.8 
47.3 
42.3 
36.4 
35.6 
30.9 
28.2 
26.9 
25.3 
24.1 
23.7 
22.8 
21.1 

(PPM) 
out 
1.7 
1.7 
1.7 
2.0 
2.0 
11.5 
16.6 
15.4 
22.5 
21.8 
22.2 
23.0 
23.3 
23.2 
23.5 
23.8 
23.6 
23.6 
23.7 
23.3 
22.5 
21.7 
21.0 
20.3 
19.6 
19.3 
18.6 
18.0 
17.5 
17.2 
16.8 

KEY 
ml - milliliters 

ppm - parts per million 

% - percent 

ni:n - minutes 

°C - Celsius 

• > « . 
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Table 28 
Summary of Air Stripping Analyses for 0190-020 

13f; Minute Air Stripping & Cement / Class "C" Fly Ash @ 7,5 /15 Stabilization 

•». 

HIM 

Total 
Minutes 
Initial 
3 
0 
9 
12 
15 
18 
21 
24 
27 
30 
33 
36 
39 
42 
45 
48 
51 
54 
57 
60 
63 
66 
69 
72 
75 
78 
81 
84 
87 
90 
93 
96 
99 
102 
105 
108 
111 
114 
117 
120 
123 
126 
129 
132 
135 

air flow 
In 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 

(ml/min) 
out 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 

Humidity (%) 
in 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

out 
39 
47 
52 
54 
56 
57 
57 
56 
58 
61 
63 
60 
62 
66 
67 
68 
68 
68 
66 
62 
60 
57 
56 
57 
55 
55 
55 
54 
53 
52 
50 
50 
50 
49 
50 
50 
50 
49 
48 
48 
48 
50 
49 
49 
49 
47 

Temperature °C 
in 

24.5 
23.9 
23.7 
23.8 
23.8 
23.6 
23.6 
23.6 
23.9 
23.7 
23.7 
23.7 
23.7 
23.6 
23.6 
23.6 
23.6 
23.6 
23.7 
23.6 
23.6 
23.6 
23.6 
23.7 
23.9 
23.8 
23.8 
23.7 
23.9 
23.7 
23.7 
23.7 
23.7 
23.7 
23.6 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 
23.7 

out 
19.4 
16.1 
16.1 
16.1 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.7 
16.7 
16.7 
17.2 
17.2 
17.2 
17.2 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.7 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 
16.1 

PID 
in 
5.3 
131.0 
160.0 
146.0 
80.6 
124.0 
108.0 
85.0 
97.5 
107.0 
102.0 
86.9 
83.3 
80.7 
72.3 
67.6 
60.7 
54.0 
47.0 
43.3 
38.2 
34.3 
33.1 
31.7 
28.3 
28.3 
26.4 
25.5 
23.7 
22.5 
21.6 
20.1 
20.1 
19.8 
19.6 
18.7 
17.3 
17.0 
15.6 
16.1 
16.0 
5.3 
14.8 
14.1 
14.1 
13.5 

(PPM) 
out 
5.3 
22.8 
36.3 
38.3 
37.4 
36.8 
37.5 
37.5 
37.7 
39.5 
38.8 
38.9 
38.7 
38.3 
37.9 
37.7 
36.8 
35.7 
34.1 
32.1 
30.6 
28.2 
26.8 
25.8 
25.8 
24.7 
24.2 
23.7 
23.1 
22.4 
21.8 
21.2 
19.9 
19.2 
18.9 
18.9 
17.9 
17.6 
17.0 
16.7 
16.3 
16.0 
15.7 
15.3 
15.1 
14.9 

KEY 

ml - milliliters 

ppm - parts per million 

% - percent 

min - minutes 

'C - Celsius 
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TABLE 29 

VERIFICATION PHASE: 90 MINUTE AIR STRIPPING OF UNTREATED SOIL SE0190-019 & FINAL TREATMENT 

(S/S Treatment: 7.5% Portland Cement, 15% Class "C" Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOT^X 
VOLATILES 

.^:etone 
Benzene 
Bromobenzene 
Bromoch lorometf ann 
Bromodichloronie thane 
Bromofo-m 
Bromomethane 
2-Butanone 
n-Butylbi!nzene 
sec-Butylbenzene 
teit-Butylbenzene 
Cfrbon d sulfide 
Cerbon tetrachlorile 
Clilorobenzene 
Clilorodibromomethaie 
CHoroethane 
2-(;hloroethyl vLiji e-Jier 
Chloroform 
Chloromethane 
2-{rhlorotDluene 
4-(;hlorotoluene 
1,2-DibroTio-3-chloropropane 

1,2-DibroTioethan(: 
Dibromomethane 
1,2-Dichl()roben2e le 
1.3 -Dichlorobcnze;ie 
1.4-Dichl<irobenze)ie 
Dichlorodifluorom ;thjine 
1,1-Dichloroethane 
1,2-Dichlcroethane 
;,1-Dichloroethene 
cis-1,2-Dic;hloroethene 
trans-1,2-Dichlorot thene 

,2Dichlcropropjre 
• ,3 Dichloroprop.jre 
.':,2-DichIoroprop,ire 
cis-1,3-Dii;hloroprc peiie 
trans-1,3-I>ichlon)rrop'ene 
;,1 Dichlcropropijre 
l!thylbenzi;ne 
.'•-Hexanore 
Hexachlorobutadiene 
Isopropylbenzene 
f-Isopropyltoluene 

BaseUne 

(fig/Kg) 
Result 

7,390 
920 J 

1,580 J 

976 J 
15,300 

659 J 

3,320,000 
1,580 J 
23,200 

544 J 

6,320 

19,100 
12,900 

DL 

3,570 
357 
357 
357 
357 
357 
713 

1,780 
357 
357 
357 
357 
357 
357 
357 
713 

1,430 
357 
1,430 
357 
357 

1,430 
357 
357 

17,800 
357 
357 
713 
713 
357 
357 
357 
357 
357 
357 
357 
357 
357 
357 
357 

1,780 
357 
357 
357 

AS 10 min 
(HC/Kg) 

Result 

, 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

786,000 

-
5,960 J 

-

-
-
-
-
-
-
-
-
-
-
-
-

4,040 J 
3,260 J 

-

DL 

20,700 
2,070 
2,070 
2,070 
2,070 
2,070 
4,150 
10,400 
2,070 
2,070 
2.070 
2,070 
2,070 
2,070 
2,070 
4,150 
8,300 
2,070 
8,300 
2,070 
2,070 
8,300 
2,070 
2,070 
2,070 
2,070 
2,070 
4,150 
4,150 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
10,400 
2,070 
2,070 
2,070 

AS 30 min 
(Ht!/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

516,000 

-
4,290 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

5,080 J 
2,770 J 

-

DL 

19,700 
1,970 
1,970 
1,970 
1,970 
1,970 
3,950 
9,870 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
3,950 
7,890 
1,970 
7,890 
1,970 
1,970 
7,890 
1,970 
1,970 
1,970 
1,970 
1,970 
3,950 
3,950 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
9,870 
1,970 
1,970 
1,970 

AS 60 min 
(ue/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

267,000 

-
1,990 J 

-
-
-
-
-
-
-
-

-
-
-
-
-

5,640 J 

" 

DL 

10,700 
1,070 
1,070 
1,070 
1,070 
1,070 
2,130 
5,330 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
2,130 
4,260 
1,070 
4,260 
1,070 
1,070 
4,260 
1,070 
1,070 
1,070 
1,070 
1,070 
2,130 
2,130 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
5,330 
1,070 
1,070 
1,070 

AS 90 min 
(Hg/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

161,000 

-
1,340 J 

-
-
-
-
-
-
-
-

-
-
-
-
-

3,360 J 

-

DL 

9,730 
973 
973 
973 
973 
973 

1,950 
4,860 
973 
973 
973 
973 
973 
973 
973 

1,950 
3,890 
973 

3,890 
973 
973 

A S & S S 
(HB/Kg) 

Result 

_ 
167 J 

-
-
-
-
-
-
-
-
-
-
-

206 J 

-
-
-
-
-
-

3,890 
973 
973 
973 
973 
973 

1,950 
1,950 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 

4,860 
973 
973 
973 

-
-

24,700 J 

-
586 J 

-
-
-
-
-
-
-
-

-
-
-
-
-

812J 
132 J 

-

DL 

1,000 
100 
100 
100 
100 
100 
200 
501 
100 
100 
100 
100 
100 
100 
100 
200 
401 
100 
401 
100 
100 
401 
100 
100 
100 
100 
100 
200 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
501 
100 
100 
100 

Table-::9 0190- 019 - Ver Phase - 90 min soil AS - VOC Page 1 of2 
KEMRON Environmental Services, Inc. 

Applied Technologies Group 
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GOLDER ASSOCL\TES 

NEASE CHEMICAL 

TABLE 29 

VERIF I CATION PHASE: 90 MINUTE AIR STRIPPING OF UNTREATED SOIL SE0190-019 & FINAL TREATMENT 

(S/S Treatment: 7.5% Portland Cement, 15% Class "C" Fly Ash) 

Summary of Total Volatiles Analyses - EPA Method 8260B 

TOT/kL 
VOLATILES 

4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbei\zeni: 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Teu-achloroethan(; 
Tetrachlcroetheiic 
Toluene 
1,2,3-Tri(:hlorobeiizene 
1 ,;'.,4-Tri(:hlorobeiiene 
1,.,1-Trichloroeihine 
1,1,2-Trichloroeihine 
Tr:chloroc:thene 
Trchloroluoromethaie 
1,2,3-Trichloropi'ODane 
1,2,4-Trimethylberizene 
1,3,5-Trimethylberizene 
Vinyl acetate 
Vinyl chloride 
o-JIylene 
m, p -Xylene 

Baseline 
(UB/Kg) 

Result 

1,620 J 

102,000 
709,000 
13,400 

3,320 J 

19,800 

5,440 
25,000 

DL 

1,780 
713 
357 
357 
357 
357 
357 

17,800 
357 
357 
357 
357 
357 
357 
713 
713 
357 
357 
713 
713 

357.0 
357 

ASIA min 
(Mg/Kg) 

Result 

-
-

12,000 J 

-
-
-

18,000 J 
37,600 

-
-
-
-
-
-
-
-
-
-
-
-
-

3,250 J 

DL 

10,400 
4,150 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
2,070 
4,150 
4,150 
2,070 
2,070 
4,150 
4,150 
2,070 
2,070 

AS 30 min 
(MS/Kg) 

Result 

-
-

6,600 J 

-
-
-

12,700 J 
35,300 

-
-
-
-
-

2,010 J 

-
-
-
-
-
-
-

2,130J 

DL 

9,870 
3,950 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
1,970 
3,950 
3,950 
1,970 
1,970 
3,950 
3,950 
1,970 
1,970 

AS 60 min 
(Mg/Kg) 

Result 

. 
-

1,320 J 

-
-
-

9,800 J 
22,600 

-
-
-
-
-

1,800 J 

-
-
-
-
-
-
-
-

DL 

5,330 
2,130 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
1,070 
2,130 
2,130 
1,070 
1,070 
2,130 
2,130 
1,070 
1,070 

AS 90 min 
(US/Kg) 

Result 

.. 
-
-
-
-
-

8,260 J 
21,000 

-
-
-
-
-

2,430 J 

-
-
-
-
-
-
-
-

DL 

4,860 
1,950 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 
973 

1,950 
1,950 
973 
973 

1,950 
1,950 
973 
973 

A S & S S 
(US/Kg) 

Result 

. 
-

108 J 

-
-
-
-

6,090 
136 J 

-
134 J 

-
-

1,650 

-
-
-
-
-
-
-

205 J 

DL 

501 
200 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
200 
200 
100 
100 
200 
200 
100 
100 

- Not detected or bulov/ adjusted sample detection limit. 
J The analyte vv;is post lively identified, but the quantitation was below Reporting Limit. 

DL Metliod Deti;ct:on Limit 

Tab\e-2!i 0190-0.11 - Ver Phase - 90 min soil AS - VOC Page 2 of 2 
KEMRON Environmental Services, Inc. 
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wrtn-AL senvicES 
c;oi,nF,R AS.soCM.TES 

NEASE CHEMICAL 

T.\BLE 30 

VERIFICATION PHASE: IM, MINUTE AIR SIRIPPING Of UNTREATED SOIL SE0190-U20 & FINAL TREATMENT 

(Post-lrfatrnpiii vju be 7.5V= Portbni! Cr-.cr.t, 1 '.7-i Ciiijs "C" Fly Ash) 

Summary of Total Volatiln .Analyses - EPA .Method )l2Ann 

TOTAL 
VOLATILES 

Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
n-Butylbenzene 
sec-Butylbenzene 
tert-Butylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomcthaue 
Chloroethane 
2-Chloroethyl vinyl ether 
Chloroform 
Chloromethane 
2-CMorotoluene 
4-Chlorotoluene 
1,2-Dibromo-3-chloroptopane 
1,2-Dibromoethane 
Dibromomethane 
1.2-Dichlorobcnzene 
1,3-Dichlorobenzcne 
1,4-Dichlorobenzene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1.2-DichloToethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-DichioroetheQe 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
cis-l,3-DichlorDpn)pene 
trans-1,3-Dichloropropene 
1,1 -Dichloropropene 
Ethylbenzene 
2-Hexanone 
HeMchlorobutadiene 

Baseline 
1>E/KR) 

Result 

. 
5,670 
731 J 

1.450 J 

-
-
-
-
-
-

898 J 
12,800 

-
-
-
-
-

490 J 

-
-
-
-

2,130,000 
1,290 J 
20,000 

-
-
. 
-
-
-
-
-
-
-
-
-

5,360 

-
16,900 

DL 

3,810 
381 
381 
381 
381 
381 
763 

1,910 
381 
381 
381 
381 
381 
381 
381 
763 

1.530 
381 
1,530 
381 
381 

1,530 
381 
381 

19,100 
381 
381 
763 
763 
381 
381 
381 
381 
381 
381 
381 
381 
381 
381 
381 

1,910 
381 

AS 10 min 

(Hg^g) 
Result 

. 
625 
162 J 

-
-

161 J 

. 
-
-
-
-
-

56.2 J 
1,570 

-
-
-
-
-

143 J 
61.3 J 

-
-
-

908,000 
428 J 
6,500 

-
-

245 J 

-
-
-
-
-
-

-
-

692 

-
7,500 

DL 

478 
47.8 
47.8 
47.8 
47.8 
47.8 
95.7 
239 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
95.7 
191 

47.8 
191 
47.8 
47.8 
191 

47.8 
47.8 

4,780 
47.8 
47.8 
95.7 
95.7 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
239 
47.8 

AS 30 min 

(»iB«<f!) 
Result 

-
-
. 
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-

481,000 

-
3,470 J 

-
-
-
-
-

-
-
-
-
-
-
-
-

8,470 J 

DL 

22,400 
2,240 
2,240 
2,240 
2,240 
2,240 
4,480 
11,200 
2,240 
2,240 
2,240 
2,240 
2,240 
2,240 
2^40 
4,480 
8,960 
2,240 
8.960 
2,240 
2,240 
8,960 
2,240 
2^40 
2,240 
2,240 
2.240 
4,480 
4.480 
2,240 
2.240 
2.240 
2,240 
2.240 
2.240 
2,240 
2,240 
2.240 
2.240 
2.240 
11.200 
2,240 

AS 60 mio 
(Mg/Kg) 

Result 

2.290 J 

-
-
-
-
-
-
-
-
-
-
-

4.730 J 

-
. 
-
-
-
-
-
-
-

884,000 

. 
7.990 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

5,660 J 

DL 

22,800 
2.280 
2.280 
2.280 
2.280 
2,280 
4.560 
11,400 
2.280 
2.280 
2.280 
2,280 
2.280 
2.280 
2.280 
4.560 
9.110 
2.280 
9.110 
2,280 
2,280 
9,110 
2,280 
2,280 
2,280 
2,280 
2,280 
4,560 
4,560 
2.280 
2.280 
2.280 
2,280 
2.280 
2.280 
2,280 
2.280 
2.280 
2.280 
2.280 
11.400 
2,280 

AS 90 min 

(W^E) 
Result 

-
. 
-
-
-
. 
-
. 
-
-
-
-
-
. 
-
-
. 
-
-
-
-
-
-

152.000 

-
1.160J 

-

-
-
-
. 
-
-
-
-
-
-
-
-

2.470 J 

DL 

4.600 
460 
460 
460 
460 
460 
920 

2,300 
460 
460 
460 
460 
460 
460 
460 
920 
1.840 
460 
1,840 
460 
460 

1.840 
460 
460 
460 
460 
460 
920 
920 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 

2.300 
460 

r ASiJ fmin 

(ME«R) 
Result 

_ 
1.220 J 

-
. 
-
-
. 
-
. 
-
-
_ 
-

728 J 

. 
-
-
-
. 
-
-
-
-
-

115.000 

-
1.370 J 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

2,530 J 

DL 

4.260 
426 
426 
426 
426 
426 
853 

2.130 
426 
426 
426 
426 
426 
426 
426 
853 

1,710 
426 
1.710 
426 
426 
1,710 
426 
426 
426 
426 
426 
853 
853 
426 
426 
126 
426 
426 
426 
426 
426 
426 
426 
426 

2,130 
426 

AS i SS 

(HR/KE) 
Result 

_ 
133 J 

. 
-
-
. 
. 
-
. 
-
-
_ 
-

169 J 

-
-
-
-
. 
. 
-
-
-
-

30,100 J 

422 J 

-

-
-

-
-
-
-
-
-
-
-

754 J 

DL 

1,060 
106 
106 
106 
106 
106 
212 
531 
106 
106 
106 
106 
106 
106 
106 
212 
425 
106 
425 
106 
106 
425 
106 
106 
106 
106 
106 
212 
212 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
531 
106 

T»blc-30 0190-020 - Ver Phase - 135 min soil AS - VOC Page I o f2 
KEMRON ExiviroiuncDUl Services, IBC. 
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f ; n i D F R ASSOCL*.TES 

NEASE C H E M I C A L 

T A E L E 30 

V E R I F I C A T I O N PHASE: 135 M I N U T E AlK S l l U P P I N G O F U N T R E A T E D S O I L SE0190-020 & FINAL T R E A T M E N T 

(Pnai-ir^uiinent w'll bc 7.5'','i. P.-.rtJsnii ("enieiil, 1 5 % Class " C " Fly Ash) 

Summary of Total Volatiles .\n2lyscs EPA Mrihiwl tntOB 

TOTAL 
VOLATILES 

Isopropylbenzene 
p-IsopropyltoIuene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Ptopylbenzene 
Styrene 
1. 1.1.2-Tetiachloroethane 
1,1.2.2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1.2,4-Trichlorobenzene 
1,1,1-Trichloroethane 
1.1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1.2.3-Trichloropropane 
1.2.4-Tiimethylbenzeae 
1.3.S-Tnmethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Baseline 
(MR/Kg) 

^Result 

11,000 

-
-
-

1.330 J 

-
-
-

81,400 
433,000 
11,000 

-
2.930 ! 

-
-

14.700 

-
-
-
-
-
-

4.490 
21.000 

DL 

381 
381 

1.910 
763 
381 
381 
381 
381 
381 

19.100 
381 
381 
381 
381 
381 
381 
763 
763 
381 
381 
763 
763 
381 
381 

AS 10 min 
(MR/Kg) 

Result 

2.230 

-
-
-

1.020 
54.9 J 

-
-

18.300 
69,000 

794 
1491 
1.440 

-
-

1.550 

-
-

60.4 J 

-
-

754 
3.080 

DL 

47.8 
47.8 
239 
95.7 
47.8 
47.8 
47.8 
47.8 
47.8 

4,780 
47.8 
47.8 
47.8 
47.8 
47.8 
47.8 
95.7 
95.7 
47.8 
47.8 
95.7 
95.7 
47.8 
47.8 

AS3( min 

(Jjg^g) 
Result 

-
-
-
-
-
-

8,790 J 
24,900 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

2,240 
2,240 
11,200 
4.480 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
2.240 
4,480 
4.480 
2,240 
2.240 
4.480 
4.480 
2.240 
2.240 

AS 60 min 
(MR/KR) 

Result 

-
-
-
-
-
-
-
-

57,300 
151,000 
3,380 J 

-
-
-
-

10,100 J 

-
-
-
-
-
-
-

4.510 J 

DL 

2.280 
2.280 
11,400 
4,560 
2,280 
2,280 
2.280 
2.280 
2.280 
2,280 
2.280 
2,280 
2.280 
2,280 
2.280 
2,280 
4.560 
4,560 
2.280 
2.280 
4.560 
4.560 
2,280 
2.280 

AS 90 

(MR/1 
Result 

_ 
-
-
-

576 J 

-
-
-

6.890 

7,480 

-
-

549 J 

-
-

782 J 

-
-
-
-
-
-
-
-

min 

PL 1 

460 
460 

2,300 

920 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
460 
920 
920 
460 
460 
920 
920 
460 
460 

AS 13 

(MR/ 
Result 

_ 
-
-
-
-
-
-
. 

7.290 

25.500 

587 J 

-
464 J 

-
-

3,460 J 

. 
-
-
-
-
-
-

7 1 7 1 

5 min 

KR) 
DL 

426 
426 

2,130 
853 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
426 
853 
853 
426 
426 
853 
853 
426 
426 

. \S£ :SS 1 
(MR/KR) 1 

Resul t 

. 
• 

• 

-
-
-
. 
. 
. 

4,090 

. 

. 
I I I J 

-
-

1,460 

-
-
. 
. 
-
-
-

122 J 

DL 

106 
106 
531 
212 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
106 
212 
212 
106 
106 
212 
212 
106 
106 

- Not detected or below adjusted sample detection limit. 

J The analyte was positively identified, but the quantitation was below Repotting Limit. 

D L Method Detection Limit 

Tiible-30 0I9O-020 - Ver Ptiase -135 rain soil AS - VOC P > 8 e 2 o f 2 
KEMRON Enviroamcotal Services, loc. 
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GOLDER ASSOCLVTES 

NEASE CHEMICAL 

TABLE 31 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15% CLASS "C" FLY ASH (0190-019) 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/ 8260B 

SPLP 
VOLATILES 

Acetone 
Benz.;r e 
Bromojenzenc; 
Bromo^jhloroniethane 
Bromoilicliloromethane 
Bromoibna 
Bromoinethani: 
2-Butar.oni; 
n-Burrlberzeni 
sec-BiJt/lb;nzene 
tert-Buti'lb:nz£ne 
Carbon disilfice 
Carbon tetrachloride 
Chlorobenicne 
Chlorodibromomethane 
Chlorce haiie 
2-Chlcroethyl vinyl ether 
Chlorotorm 
CHiloronr ethane 
2-Chlorctoljenc 
4-Chlorc toluene 
1,2-Dibromi}-3-chloropropane 
1,2-Dibromi)e thine 
Dibromome'Jiane 
1,2-Dichorobenzene 
1.3-Dich.orobenzene 
1.4-Dichlorcbenzene 
Dichloroilifliorc methane 

.l-DicMoroethane 
1,2-Dic.ibroethane 
l.l-Dichbroethene 
cis-1.2-D chlorocthene 
t-ans-1,:'.- Dichloroethene 
l,2-Diclil')ropropane 
1,3-Dicliloropropane 
2,2-Dichli)ropropane 
cis-l,3-Dichbrofropene 
tians-l,'--J3ichlor3propene 
l,l-DicH(iropropene 
EthylbetiZine 
2-Hexanoiie 
Hexachlorobutadiene 
Isopropyll:en;'.ene 
pisopropjitoluene 

Baseline 

(MS/L) 
Result 

_ 
146 J 
18.2 J 

55.0 J 
323 J 

-
-
-
-
-

18.9 J 
-
-
-
-

57,9001 

-
416 J 

-
" 
• 

" 

-
-
-

-

130 J 

186 J 

-

DL 

250 
12.5 
12.5 
20.0 
25.0 
50.0 
50.0 
250 
25.0 
25.0 
25.0 
50.0 
25.0 
12.5 
25.0 
50.0 
1,000 
12.5 
25.0 
12.5 
25.0 
100 
25.0 
25.0 
12.5 
25.0 
12.5 
25.0 
12.5 
25.0 
50.0 
25.0 
25.0 
20.0 
20.0 
25.0 
25.0 
50.0 
25.0 
25.0 
250 
25.0 
25.0 

25.0 

Treateil 0190-019 
(MB/L) 

Result 

_ 
2.36 J 

-
-
-
-
-
-
-
-
-
-
-

2.50.1 

-
-
-
-
-
-
-
-
-
-

947 

-
5.78 J 

-
-

2.08 J 

-
-
-
-
-
-
-
-
-
-
-

2.19J 
2.22 J 

-

DL 

12.5 
0.625 
0.625 
1.00 
1.25 
2.50 
2.50 
12.5 
1.25 
1.25 
1,25 
2.50 
1.25 

0.625 
1.25 
2.50 
50.0 

0.625 
1.25 

0.625 
1.25 
5.00 
1.25 
1.25 

0.625 
1.25 

0.625 
1.25 

0.625 
1.25 
2.50 
1.25 
1.25 
1.00 
1.00 
1.25 
1.25 
2.50 
1.25 
1.25 
12.5 
1.25 
1.25 
1.25 
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ElA'IRONMt'ljrtL SERVICES 
GOLDER ASSOCUTES 

NEASE CHEMICAL 

TABLE 31 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15% CLASS "C" FLY ASH (0190-019) 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/ 8260B 

SPLP 
VOLATILES 

4-Metl-yl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbcnzene 
Styrent 
l,l,l,2TeTachloroethane 
1,1.2.2-Teiacliloroethane 
Tetrachloroethene 
Tolueni; 
1.2,3 -T -ichlorCibenzene 
1,2.4-TiclJorcbenzene 
1,1.1-r-ichIorcethane 
l,1.2-r;ichloroethane 
Trichloroethene 
Trichloiofluoromethane 
1,2,3- Tiichloropropane 
1,2,4-Tiimethylbenzene 
1,3,5-Ti imethy Ibenzene 
Vinyl acetate 
Vinyl chloiide 
o-Xylcne 
m, p -Xylene 

Baseline 
(URA.) 

Result 

-
-

39.6 J 

-
-
-

2,750 
11,300 
289 J 

-
34.7 J 

-
-

442 J 

-
-
-
-
-
-

108 J 
477 J 

DL 

250 
25.0 
20.0 
12.5 
12.5 
25.0 
12.5 
25.0 
25.0 
12.5 
20.0 
25.0 
25.0 
25.0 
25.0 
50.0 
25.0 
25.0 
250 
25.0 
25.0 
25.0 

Treated 0190-019 
(HU/L) 

Result 

_ 
-
-
-
-
-
-

44.3 
1.55 J 

-
1.41 J 

-
-

38.8 

-
-
-
-
-
-
-

1.53 J 

DL 

12.5 
1.25 
1.00 

0.625 
0.625 
1.25 

0.625 
1.25 
1.25 

0.625 
1.00 
1.25 
1.25 
1.25 
1.25 
2.50 
1.25 
1.25 
12.5 
1.25 
1.25 
1.25 

- Not .letscted or below adjusted sample detection limit. 
J The anitlyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 
I Semiquantitative resuti (above instrument calibration range) 
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m. 

Et<VIR0Nlili:F4T^L SERVICES 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 32 

VERIFICATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15% CLASS "C" FLY ASH (0190-020) 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/ 8260B 

SPLP 
VOLATILES 

Acetone 
Benz<;ne 
Bromolienzene 
Bromo<;hl()ronie thane 
Bromodichloromethane 
Bromol'orra 
Bromomethane 
2-Buur oni; 
n-Bur/lber.zene 
sec-Butylbsnze-ne 
tert-B-Jtylbenzene 
Carbon disulfide 
Carbon tetrachloride 
Chlor()ten;:ene 
Chlorodibromomethane 
Chlorriethaie 
2-Chkiroethyl vinyl ether 
Chlorofonr 
Chloromettiane 
2-Chlcn)toluene 
4-Chlcr(itoluene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
Dibronic methane 
1.2-Dichlorobenzene 
1.3-Dichlorober.zene 
1.4-Dii:hlorober.zene 
Dichlorodif uoromcthane 
1,1-Dichloroe thine 
1.2-Dic hloroe Ih .me 
1,1-Dichloroethene 
;is-1.2- C ichloroethene 
ians-1,2 Dichloroethene 
1,2-Dich oropropane 
1,3-DicKorcipropane 
,J.2-Dich; orcipropane 
.:is-1,3 -D ichloropropene 
rans-1,3 Dichloropropene 
1,1 -Dichi orc'propene 
jithylbencene 
;!-Hexa:ic.nc 
Hexachlorobutadiene 
Isopropylbenzene 
ii-Isopr(ipyltoluene 

Baseline 
(IXR/L) 

Result 

. 
175 J 
19.9 J 

-
-
-
-
-
-
-
-
-

54.2 J 
347 J 

-
-
-
-
-
-
-
-
-
-

54,700 I 
25.5 J 
407 J 

-
-
-
-
-
-
-
-
-

-
119J 

-
-

156 J 

-

DL 

250 
12.5 
12.5 
20.0 
25.0 
50.0 
50.0 
250 
25.0 
25.0 
25.0 
50.0 
25.0 
12.5 
25.0 
50.0 
1,000 
12.5 
25.0 
12.5 
25.0 
100 
25.0 
25.0 
12.5 
25.0 
12.5 
25.0 
12.5 
25.0 
50.0 
25.0 
25.0 
20.0 
20.0 
25.0 
25.0 
50.0 
25.0 
25.0 
250 
25.0 
25.0 

25.0 

Treated 0190-020 
(UE/L) 

Result 

_ 
1.91 J 

-
-
-
-
-
-
-
-
-
-
-

1.71 J 

-
-
-
-

4.74.1 

-
-
-
-
-

777 

-
4.53 J 

-
-

1.29 J 

-
-
-
-
-
-
-
-

-
2.23 J 

-
-

DL 

12.5 
0.625 
0.625 
1.00 
1.25 
2.50 
2.50 
12.5 
1.25 
1.25 
1.25 
2.50 
1.25 

0.625 
1.25 
2.50 
50.0 

0.625 
1.25 

0.625 
1.25 
5.00 

1.25 
1.25 

0.625 
1.25 

0.625 
1.25 

0.625 
1.25 
2.50 
1.25 
1.25 
1.00 
1.00 
1.25 
1,25 
2.50 
1.25 
1.25 
12.5 
1.25 
1.25 
1.25 
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EtIVIRONMCNTXL SERVICES 
GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 32 

VERIFICATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15% CLASS "C" FLY ASH (0190-020) 

Summary of SPLP Volatiles Analyses - EPA Methods 1312/ 8260B 

SPLP 
VOLATILES 

4-Me:hyl-2-pentanone 
Methyl ;ne chloride 

1 Naphihilene 
1 n-Prop\lbenze;ie 

Styrene 
1,1,1,2-Tetracl-loroethane 
1,1.2J!-Telrachloroethane 
Tetrach oroethcne 
Toluene 
1,2.3-Tiichlorobenzene 
1.2,4-Tiichlorobenzene 
l,l,l-Trichloro5thane 
l,l,2-Trichloro;thane 
Trichloroethene 
TrichlorDfliioromethane 
1,2,3-7rich oropropane 
1,2.4-Trmethylbenzene 
1.3.5-Trmethylbenzene 
Vinyl acctaie 
Vinyl cblorde 
o-Xyleni! 
m, p -Xylene 

Baseline 
(ue/L) 

Result 

_ 
-

39.5 J 
-
-
-

3,050 
10,100 
313J 

-
40.0 J 

-
-

498 J 
-
-
-
-
-
-

97.3 J 
440 J 

DL 

250 
25.0 
20.0 
12.5 
12.5 
25.0 
12.5 
25.0 
25.0 
12.5 
20.0 
25.0 
25.0 
25.0 
25.0 
50.0 
25.0 
25.0 
250 
25.0 
25.0 
25.0 

Treated 0190-020 
(UB/L) 

Result 
_ 

-
-
-
-
. 
-

25.9 
-
-
-
-
-

23.6.1 
-
-
-
-
-
-
-
-

DL ! 

12.5 
1.25 
1.00 

0.625 
0.625 
1.25 

0.625 
1.25 
1.25 

0.625 
1.00 
1.25 
1.25 
1.25 
1.25 
2.50 
1.25 
1.25 
12.5 
1.25 
1.25 
1.25 

- Not c.etected or below adjusted sample detection limit. 
J The inalyte was positively identified, but the quantitation was below Reporting Limit. 
DL Method Detection Limit 
[ Semiiqutintitative resuti (above instrument calibration range) 
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EIATIRONMIINT^L SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 33 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-019) 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
SEMIVOLATILES 

Phenol 
Bis (:.-3hloroethyl) ether 
2-Chlo-ophenol 
1,3-Dichlorobenzene 
1,4-Dichiorobenzene 
Benzj'l alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
3-,4-M(:thylphenol 
bis (2-C'hloroisopropyl) ether 

N-Nitrcsc-di-n-propylamine 
Hexachloroethane 
Nitrobeizene 
Isophorine 
2-NitriDphenol 
2,4-Ditr ethylphenol 
Benzoic acid 
Bis (2-C'hloroethoxy) Methane 
Z,4-Dii:lilorophenol 
1,2,4-Trchlorc benzene 
Naphthalene 
4-ChlortianiIini; 
Hexachl jrobutadiene 
4-Chlorc-3-me^ylphenol 
1 -Methy (naphtlialene 
Hexachlorocyc [opentadiene 
2,4,6-Trichloro phenol 
2,4,5-Tri chloro phenol 
2-Chloronaphthalene 
2-Nitroajuline 
Dimethy phthalate 
Acenaph hylent; 
2.6-Dinit-otoluene 
3-Nitroar.iline 
i'.cenaphihene 
2,4-Dinit-ophenol 
4-Nitropl,enol 
C'ibenzofaran 
2 4-DinitiotoIuene 
Diethylplthiilatc 
4 Chloro])henyl-phenyl ether 
F uorem: 
4-Nitroaniline 

Baseline 
(UB/K{ 

Result 

. 
-
-
-

1,970 

-
101,000 

-
-
-
-

2,580 

-
-
-
-

42,200 

-
713 J 

-
-
-

701J 
-
-
-
-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

) 
DL 

488 
488 
488 
488 
488 
488 

1,950 
488 
488 

488 

488 
488 
488 
488 
488 
488 

7,810 
488 
488 
488 
488 
488 
488 
488 
488 
488 
488 
488 
488 

1,950 
488 
488 
488 
1,950 
488 

1,950 
1,950 
488 
488 
488 
488 
488 

1,950 

AS & SS (0190-019) 
(UE/Kg) 

Result 

. 
-
-
-
-
-

28,300 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
' 

" 
-
-

DL 

820 
820 
820 
820 
820 
820 
820 
820 
820 

820 

820 
820 
820 
820 
820 
820 

3,280 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 

3,280 
820 
820 
820 

3,280 
820 

3,280 
3,280 
820 
820 
820 
820 
820 

3,280 
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ElMRONMI NTVL SERVICES 

GOLDER ASSOCUTES 

. NEASE CHEMICAL 

TABLE 33 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-019) 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
5EMr^OLATILES 

4,6-Dir;itr3-2-methylphenol 
N-Nitrcisodiphenylamine 
4-Bron- ophenyl-phenylether 
Hexachlorobenzene 
Pentaclloiophenol 
Phenanlirune 
Anthriciene 
Di-n-bi;tylphtlialate 
Fluoranthene 
Pyrene 
Butylhenr/lphthalate 
3,3-Diclilorobenzidine 
Benzo(E )a[ithr:icene 
Chrysene 
i3is(2-Ethyihexyl)phthalate 
Di-n-ociylphthalate 
Benzol b)flijor£Lnthene 
Benzol k)fliiorsjithene 
Benzol a)p>Ten; 
]ndeno( 1,2,3-cd)pyrene 
Diben2o'a,h)A3thracene 
Benzo(g.h,i)Pe:ylene 

Baseline 
(US/Kg) 

Result 

-
-
-

2,760 
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-

DL 

1,950 
488 
488 
488 
1,950 
488 
488 
488 
488 
488 
488 
976 
488 
488 
488 
488 
488 
488 
488 
488 
488 
488 

AS & SS (0190-019) 
(Hg/Kg) 

Result 

-
-
-

8,130 
-
-
-
-
-

-

_ 
-
" 

-
-
-
-
-
-

DL 

3,280 
820 
820 
820 

3,280 
820 
820 
820 
820 
820 
820 

1,640 
820 
820 
820 
820 
820 
820 
820 
820 
820 
820 

- Not di:tected or below adjusted sample detection limit. 
J The ajialyte was positively identified, but the quantitation was below Reporting Limit. 
DL Mehod Detection Limit 
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ENVIRO VM KNTt L SERVICES 

GOLDER ASSOCL^TES 

NEASE CHEMICAL 

TABLE 34 

VERIFICATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT / 15 % CLASS "C" FLY ASH (0190-020) 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
SEMIVOLATILES 

Ph.:iiol 
Bij (2-Chloroethyl) ether 
2-C;Hoiiophenol 
1,3-Dichlorobenzene 
1,4-I)ichloiobenzene 
Benzyl alcohol 
1,2-Diclilorobenzene 
2-Methylphenol 
3-,4-Methylphenol 
bis (2-ChloioisopropyI) ether 
N-Ni roso-di-n-propylamine 
Hexachloroethane 
Nitrober.zene 
IsophDrcne 
2-N;tiophcnDl 
2,4-Dimcthy Iphenol 
Ben:!C'ic acid 
Bis (2-Chloroethoxy) Methane 
2,4-Dich'.orophenol 
1,2,4-Tni;hlcrobenzene 
Naphlialene 
4-Ch]ciro;iniline 
Hexa c nlorob iitadiene 
4-Chlc ro-3-niethy Iphenol 
2-Metl\y!naplithaIene 
Hexachlorocyclopentadiene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2-Chloronaphthalene 
2-Nitioan;hne 
Dimethylphthalate 
Aceniiphthylene 
2,6-Diritrotoljene 
3-Nitrojniline 
Acenephthene 
2,4-D: nitrophenol 
4-Nitro])hfnol 
Dibenzofltran 
2,4-Din;trotoluene 
Dieth>li)htiialate 
4-Chlc'rophenyl-phenyl ether 
Fluorem; 
4-Nitr()aniline 

Baseline 
(Hg/Kg) 

Result 

_ 

• 

-
-

2,020 
-

105,000 
-
-
-
-

2,690 
-
-
-
-

40,300 
-

723 J 
-
-
-

706 J 
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-

DL 

492 
492 
492 
492 
492 
492 
1,970 
492 
492 
492 
492 
492 
492 
492 
492 
492 

7,880 
492 
492 
492 
492 
492 
492 
492 
492 
492 
492 
492 
492 
1,970 
492 
492 
492 
1,970 
492 
1,970 
1,970 
492 
492 
492 
492 
492 
1,970 

AS & SS (0190-020) 
(Hg/Kg) 

Result DL 

802 
-
-
-
-
-

26,800 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
. 

802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 

3,210 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 

3,210 
802 
802 
802 

3,210 
802 

3,210 
3,210 
802 
802 
802 
802 
802 

3,210 

•HI 
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GOLDER ASSOCLVTES 

NEASE CHEMICAL 

TABLE 34 

VERIFICATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-020) 

Summary of Total Semivolatiles Analyses - EPA Method 8270C 

TOTAL 
SEMIVOLATILES 

4,6-Dinitro-2-methylphenol 
N-N itrosodiphenylaraine 
4-Bioniophenyl-phenylether 
Hex ichlorobenzene 
Pentachlorophenol 
Phenanthrene 
Antliracene 
Di-n-butylphthalate 
Fluorarthene 
Pyrene 
Butylbenzylphthalate 
3,3-Diclilorobenzidine 
Benz o(a)anthracene 
Chrysene 
bis(2-Ethylhexyl)phthalate 
Di-n- oc:ylphthalate 
BeriZ30:i)fluoranthene 
BerzDCl()fluoranthene 
BenzD(a)py:-ene 
Inder o( 1,2,3-cd)pyrene 
Dibsiizo(a,h)Anthracene 
Benzo(g,h,i}Perylene 

Baseline 
(Hg/Kg) 

Result 

. 
-
-

2,360 
-
-
-
-
-
-
-

-
-

_ 
-
-
-
-
-
-

DL 

1,970 
492 
492 
492 
1,970 
492 
492 
492 
492 
492 
492 
984 
492 
492 
492 
492 
492 
492 
492 
492 
492 
492 

AS & SS (0190-020) 
(Hg/Kg) 

Result 

-
-
-

5,260 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

3,210 
802 
802 
802 

3,210 
802 
802 
802 
802 
802 
802 

1,600 
802 
802 
802 
802 
802 
802 
802 
802 
802 
802 

- Not detected or below adjusted sample detection limit. 
J Th; atialjle was positively identified, but the quantitation was below Reporting Limit. 
DL I/fethod Detection Limit 
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GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 35 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-019) 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/ 8270C 

SPLP 
SEMIVOLATILES 

Pheno 
Bis (2-Chlor()ethyl) ether 
2-Chlcrophenol 
l,3-Di:hlorobenzene 
1,4-Di:hlorobenzene 
Benzyl al:ohol 
1,2-Dichl Drobenzene 
2-Mett.ylphenol 
3-,4-Methylpnenol 
bis (2-(!;hloroisopropyl) ether 
N-Niiroso-di-n-propylamine 
Hexacl lotxjetnane 
Nitrobcnzsne 
Isophoione 
2-Nitroph(jno! 
2,4-Dinethylphenol 
Benzoic acid 
Bis (2-("hloroethoxy) Methane 
2,4-Dxhkrophenol 
1,2,4- T iclilorabenzene 
Naphth.ileiie 
4-Chloroaniline 
Hexac h lorobu tadj ene 
4-Chl()r3-3 -methylphenol 
2-MeLiyln.iphiJialene 
Hexach-orocyclopentadiene 
2,4,6-Ttichlorophenol 
2,4,5-Tiichlorophenol 
2-Chlcn)n2.phthaIene 
2-Nitr()Eniline 
Dimethylphthalate 
Acenaj^hthylere 
.1,6-Dinitro toluene 
.5-Nitroaniline 
Acenaphthene 
:?,4-Dinitrophe[iol 
4-Nitrophenol 
Dibenzofuran 
;;,4-Dini3-o-.oIuene 
Diethy:phthalai;e 
'i-Chlo re phenyl-phenyl ether 
Fluorene 
•̂-Nitro aniline 

Baseline 
(HS/L) 

Result 

_ 
-
-
-

156 
-

22,800 
-
-
-
-

178 
-
-
-
-

6,220 
-

32.11 
-
-
-
-
-

~ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
128 

25.5 
25.5 
25.5 
128 
25.5 
128 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
128 

AS & SS (0190-019) 
(Hg/L) 

Result 

_ 
-
-
-
-
-

689 
-
-
-
-
-
-
-
-
-

3,910 
-

384 
-
-
-
-
-
-
-
-
-
-
-
-
-

-
-
-
-
-
-
-
-
-

DL 

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
638 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
128 
25.5 
128 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
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KEMRON Environmental Services, Inc. 

Applied Technologies Group 



KEMRON Environmental Services, Inc. 
Air Stripping S/S Treatability Study - Nease Chemical - Golder Associates 

Page 111 of 1010, Revision 02 

ENVIROMKENTAL SERVICES 

GOLDER ASSOCL\TES 

NEASE CHEMICAL 

TABLE 35 

VERIFICATION TESTING 

PRETREATMENT: 90 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-019) 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/ 8270C 

SPLP 
SEMIVOLATILES 

4,6-Dinitro-2-methylphenol 
K-K aosodiphenylamine 
4-B roi no^heny 1-pheny lether 
Hex&chlcrobsnzene 
Pentachlorophenol 
Phenanthrene: 
AnthrEceiie 
D i-n- b uty Iph ihalate 
Fluoraithene 
Pyrene 
Butylb:n;:ylphthalate 
3,3-Di(;hlorobenzidine 
Benzo(a)2nthracene 
Chrysene 
bis(2-Eth)'lhexyl)phthalate 
Di-n-Dctylphtnalate 
Benz()(b)fluoianthene 
Benzo( li)f luoianthene 
Benzci(i)pyTene 
Indenoi 1,2,3-cd)pyrene 
Dibenzo(a,h)/inthracene 
Benzc(;;,h ,i)Perylene 

Baseline 
(HS/L) 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 

AS & SS (0190-019) 
(HS/L) 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 

- Not detwted or below adjusted sample detection limit. 
J Tht: iinalyte was positively identified, but the quantitation was below Reporting Limit. 
DL Method Detection Limit 
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GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 36 

VERIFICATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POSl-TREATMENT: 7.5% PORTLAND CEMENT / 15 % CLASS "C" FLY ASH (0190-020) 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/ 8270C 

SPLP 
SEMIVOLATILES 

Phencl 
Bis 1,2-Ciloroethyl) ether 
2-Chl orophenol 
1,3-D chlorobenzene 
1,4-D; ch lorobenzene 
Benzyl a'cohol 
1,2-Dichlorobenzene 
2-Metiylphenol 
3-,4-r»':ethyIphenol 
bis (2-Chloroisopropyl) ether 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobjnzene 
Isophorore 
2-NitTc phenol 
2,4-Diinethylphenol 
Benzoi: a:id 
Bis (2-Chioroethoxy) Methane 
2,4-Dichlorophenol 
1,2,4-Trichlorobenzene 
Naphlhjlene 
4-Chloroanilirie 
Hexac h lorDbuladiene 
4-Chl()ro-j -methylphenol 
2-Methyln.aphAalene 
Hexach orocyclopentadiene 
2,4,6-Tiichlorophenol 
2,4,5-'rrichlorophenol 
2-ChlcronaphLnalene 
3-Nitroanirine 
Dimethj Iphthalate 
,\cenapt thylene 
2,6-DiniTc;oluene 
.'i-Nihrcaailine 
Acenaptthene 
:'.,4-Diiii Tophenol 
i-Nitropneriol 
Dibenzo \ir;m 
2,4-Diritrololu<:ne 
Diethylpithalate 
4-Chloioph(;nyl-phenyI ether 
Fluorene 
4-Nitroar.iline 

Baseline 
(Hfi/L) 

Result 

_ 
-

1 

\ 
142 
-

20,700 
-
-
-
-

161 
-
-
-
-

5,910 
-

29.5 J 
-

, 

-
-
-
-
-
-
-
-
-
-

• -

-

. 

-

DL 

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
1,280 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
128 
25.5 
128 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
128 

AS & SS (0190-020) 
(Hg/Ll 

Result 

_ 

DL 

25.5 
! 25.5 

-
-
-
-

503 
-
-
-
-
-
-
-
-
-

4,530 
-

409 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
638 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
128 
25.5 
128 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
128 
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IINVIBOHMENTAL SERVICES 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE 36 

VERinCATION TESTING 

PRETREATMENT: 135 MINUTE AIR STRIPPING 

POST-TREATMENT: 7.5% PORTLAND CEMENT /15 % CLASS "C" FLY ASH (0190-020) 

Summary of SPLP Semivolatiles Analyses - EPA Methods 1312/ 8270C 

SPLP 
SEMIVOLATILES 

4,6-DiniiT0-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 

1 Hex.ai hlorotenzene 
i Pentachlorophenol 

Pherianthreni 
Anttir.icene 
Di-n-but;'lphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
3,3-Dichloro Denzidine 
Benzo;a).intbjacene 
Chrysene 
bis(2-i;thylhexyl)phthalate 
Di-n- o:ty Iphibalate 
BenzoiT3)::iuoranthene 
Benzol lc):luorandiene 
BenzDia)pyrene 
hideno(l ,2,3-cd)pyrene 
Di ben2 o(a,h)i\nthracene 
Benzo(g,h,i)Perylene 

Baseline 
(Hg/L) 

Result 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

DL 

128 
25.5 
25.5 
25.5 
128 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 

AS & SS (0190-020) 
(Hg/L) 

Result 

-
-
-
-

DL 

128 
25.5 
25.5 
25.5 
128 1 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 
25.5 

- Not detected or below adjusted sample detection limit. 
J The aciilytii was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 
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G O L D E R A S S O C I A T E S 

N E A S E C I I E M I C A L 

T A B L E 37 

V E R I F I C A T I O N P H A S E : C A R B O N S A M P L I N G O F 90 M I N U T E A I R S T R I P P I N G (0190-019) 

S' . :m:n-ry cf T c t « ! VolMtliCa Aii«ijr»c» - E P A rvieihud a260B 

T O T A L 

V O L A T I L E S 

Acetone 

Benzene 

Bromobenzene 

Bromochlorornethane 

Bromodichlorometlnne 

Bromoform 

Bromomethane 

2-Butflnone 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2-Chloroethyl vinyl ether 

CThloroform 

Chloromethane 

2-ChlorotoIueoe 

4-Chloiotoluene 

1,2-DibromoeUiane 

Dibromomethane 

1,2-Dicblorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

DichlorodifluoTDmethane 

1,1-Dichloroethane 

1,2-Oichloroetbane 

1,1-Dichloroethene 

cis-1,2-DichloTX>ethene 

tnins-l,2-Dichloroethene 

1,2-Dichloropropane 

1,3-Dichloiopropane 

2,2-Dichloropropane 

ci5-l,3-Dichluropropeiie 

trans-1,3-Dichloropropene 

1,1-Dichloropropene 

Ethylbenzene 

2-Hexanone 

Hexachlorobutadiene 

Cuii i rvl 

(ue/K«) 
Result 

. 
-
. 
-
. 
-
. 
-
-
-
-
-
. 
-
-
-
-
-

4I5J 

-
. 
-
-
-
-
-
-

156 J 

-
-
-
-
-
-
-
-
-
-
-

154 J 

-
-

DL 

496 
49.6 
49.6 
49.6 
49.6 
49.6 
99.1 
248 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
99.1 
198 
49.6 
198 

49.6 
49.6 
198 
49.6 
49.6 
49.6 
49.6 
49.6 
99.1 
99.1 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
248 
49.6 

AS 10 

Result 

1,140 

-
. 
. 
. 

73.9 J 

. 
353 J 

-
-
-
-

210J 

-
-
-
-
-

445 J 

-
-
-
-
. 

565 

-
-

216J 

-
-
-
-
-
-
-
-
-
-
-

150J 

_ 
-

nun 

DL 

509 
50.9 
50.9 
50.9 
50.9 
50.9 
102 
255 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
102 
204 
50.9 
204 
50.9 
50.9 
204 
50.9 
50.9 
50.9 
50.9 
50.9 
102 
102 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
255 
50.9 

AS 3 

ir5 
Result 

1,010 

-
. 
-
-

91.2 J 
103 J 
461 J 

-
-
-
-

118J 

-
-
-
-
-

664 J 

-
-
-
-
-

2,070 

-
-

225 J 

-
-
-
-
-
-
-
-
-

388 J 

) min 
Kg) 

DL 

495 
49.5 
49.5 
49.5 
49.5 
49.5 
98.9 
247 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
98.9 
198 

49.5 
49.5 
49.5 
49.5 
198 
49.5 
49.5 
49.5 
49.5 
49.5 
98.9 
98.9 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
247 
49.5 

AS 6 

Result 

3,410 

-
-
-
-
-

101 J 
1.090 

-
-
-
-
-
-
-
-
-
-

606 J 

-
-
-
-
-

2,790 

-
-

198 J 

-
-
-
-
-
-
-
-
-
-
-

168 J 

-
341 J 

)niln 
K B ) ^ 

DL 

489 
48.9 
48.9 
48.9 
48.9 
48.9 
97.8 
245 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
97.8 
196 
48.9 
196 
48.9 
48.9 
196 
48.9 
48.9 
48.9 
48.9 
48.9 
97,8 
97.8 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
245 
48.9 
48.9 

AS 90 min 
(IIR'KR) 

Result 

8,160 

. 
-
. 
. 
-
-

3,080 

-
-
-
-
-
-
-
-
-
-

610J 

-
-
-
-
-

764 

-
-

274 J 

-
-
-
-
-
-
-
-
-
-
-

192 J 

-
262 J 

DL 

511 
51.1 
51.1 
51.1 
51.1 
51.1 
102 
256 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
102 
204 
51.1 
204 
51.1 
51.1 
204 
51.1 
51.1 
51.1 
51.1 
51.1 
102 
102 
51.1 
51.1 
51,1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
256 
51.1 
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G O I . u t R A5SOI_TA I t S 

NEASE CHEMICAL 

TABLE 37 

VERIFICATION PHASE: CARBON SAMPLING OF 90 MINUTE AIR STRIPPING (0190-019) 

Summitry uf Total Voiitiies Analyses - IDPA Method 826UB 

TOT.»L 
VOLATILES 

Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-pentanone 
Methylene chloride 
Naphthalene 
n-Propylbcnzene 
Styrene 
1,1,1,2-Teaachloroethane 
1,1,2,2-Tetiachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2.4-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimcthylbenzcne 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Control 
(rg/Kg) 

Result 

. 
-
-
-
-
-
-
-
-
-
. 
-
-
-
-
-

351 J 

-
-
-
-
-

91.9 J 
3 I8J 

DL 

49.6 
49.6 
248 
99.1 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
99.1 
99.1 
49.6 
49.6 
99.1 
99.1 
49.6 
49.6 

AS 10 min 

(ii&'^E) 
Result 

58.8 J 

-
-
-
-
-
-
-

3,080 
9,330 
78.9 J 

-
-
-
-

2,220 
629 J 

-
-
-
-
-

61.1 J 
212J 

DL 

50.9 
50.9 
255 
102 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
50.9 
102 
102 
50.9 
50.9 
102 
102 
50.9 
50.9 

AS 30 min 
(MKKK) 

Result 

93.8 J 
184 J 

-
-
-
-
-
-

1,780 
13,400 
78.7 J 

-
-
-
-

3,280 
740 J 

-
-
-
-
. 

164 J 
584 

DI. 

49.5 
49.5 
247 
98.9 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
98.9 
98.9 
49.5 
49.5 
98.9 
98.9 
49.5 
49.5 

AS 60 min 
(MB Kg) 

^Result 

102 J 

-

-
-
-
-
-

495 
2,130 
787 J 

-
-
-
-

1,060 
629 J 

-
-
-
-
-

106 J 
318J 

DL 

48.9 
48.9 
245 
97.8 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
48.9 
97.8 
97.8 
48.9 
48.9 
97.8 
97.8 
48.9 
48.9 

AS 90 min 
lH&Kg) 

Result 

_ 
-
-
-
-
-
-
-

324 J 
431J 

-
. 
-
-
-

246 J 
801 J 

-
-
-
-
-

IIOJ 
356 J 

DL 

51.1 
51.1 
256 

51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
51.1 
102 
102 
51.1 
51.1 
102 
102 
51.1 
51.1 

- Not detected or below adjusted sample detection limit. 
J The analyte was positively identified, but the quantitation was below Reporting Limit. 

DL Method Detection Limit 

Tablc-37 0190-019 - Veri Ph«se Cai ton VOC AS 15,30,60,90 min Page 2 of 2 

ICEIvlRON Environmenul Services, Inc. 

Applied Technologies Group 



Kemnon 
KtiVlKUN bnvironmental Servirp<! Inr 

Air iilripping S/S Tiealability Study - Nease Chemical - Golder Associates 
Page 116 of 1010, Revision 02 

G O L D E R A S S O C I A T E S 

N E A S E C H E M I C A L 

I A B L E 38 

V E R I F I C A T I O N P H A S E : C A R B O N S A M P L I N G O F 135 M I N U T E A I R S T I P P I N G (0190-020) 

SM^.m^ry u f T u U ! V'uiniiies Aimiyses - E r A ivietnod 826UB 

T O T A L 

V O L A T I L E S 

Acetone 

Benzene 

Bromobenzene 

BromochloTomethane 

Bromodichloromethane 

Bromofonn 

Bromomethane 

2-Butanone 

n-Buty Ibenzene 

sec-Butylbenzcne 

teit-Butylbenzene 

Carbon disulfide 

Carbon tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

2-Chloroethyl vinyl ether 

Chloroform 

Chloromethane 

2-Chlorotoluene 

4-Chlorotoluene 

1.2-Dibromi>-3-cfaloropropane 

1.2-DibromocthaDe 

Dibromomethane 

1,2-Dicblorobenzene 

1,3-Dichlorobcnzene 

1,4-DichlorobenzeQe 

Dichlorodifluoromethane 

1,1-Dichloroethane 

1,2-Dichloroethane 

1,1-Dichloroethene 

cis-1,2-Dichloro6thene 

trans-1,2-Dichlorocthenc 

1,2-Dichloropropane 

1,3-DichloTopropane 

2,2-Dichloropropane 

cis-l,3-Dichloropropenc 

trans-1.3-Dichloropropene 

1,1-Dichloropropene 

Ethylbenzene 

2-Hcxanone 

Hexachlorobutadiene 

Cun i ru i 

(.ue/Kg) 

Result DL 

. 
-
-
-
-
-

102 J 

-
-
-
-
-
-

-

-
-

437 J 

-
-
-
-
-
-
-
-
-

-
124 J 

-
-

501 

50.1 

50.1 

50.1 

50.1 

50.1 

100 

251 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

100 

200 

50.1 

200 

50.1 

50.1 

200 

50.1 

50.1 

50.1 

50.1 

50.1 

100 

100 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

50.1 

251 

50.1 

AS lU min 

(,"S'Kg) 

Result DL 

2,820 

71.4 J 

-
-
-

130 J 

103 J 

lOlOJ 

. 
-
-
-

291 J 

68.3 J 

-
-
-
-

474 J 

-
-
-
-
. 

1,970 

-
-

140 J 

-
-
-
-
-
-
-
-
-
-
-

361 J 

-
177 J 

510 

51.0 

51.0 

51.0 

51.0 

51.0 

102 

255 

51.0 

51.0 

51.0 

51.0 

51,0 

51.0 

51.0 

102 

204 

51.0 

204 

51.0 

51.0 

204 

51.0 

51.0 

51.0 

51.0 

51.0 

102 

102 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

51.0 

255 

51.0 

AS 30 min 

(c&'Kg) _i 
Result 

3,830 

-
-
-
-

113J 

-
1,230 

-
-
-
-

86.11 

60.5 J 

-

-
444 J 

. 
-
-
-
-

4,840 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

745 

-
322 J 

DL 

496 

49.6 

49.6 

49.6 

49.6 

49.6 

99.1 

248 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

99.1 

198 

49.6 

198 

49.6 

49.6 

198 

49.6 

49.6 

49.6 

49.6 

49.6 

99.1 

99.1 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

49.6 

248 

49.6 

AS 6 

(m;/ 
Result 

4,990 

-
-
-
-
. 
-

1,460 

-
-
-
-
-
-
-
-
-

412 J 

-
-
-
-
-

2,930 

-

-
-
-
-
-
-
-
-
-
-
-
-

129 J 

-
320 J 

) min 

Kfe) 
DL 

518 

51.8 

51.8 

51.8 

51.8 

51.8 

104 

259 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

104 

207 

51.8 

207 

51.8 

51.8 

207 

51.8 

51.8 

51.8 

51.8 

51.8 

104 

104 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

51.8 

259 

51.8 

AS9( 

Result 

7,040 

. 
-
-
-
-
. 

2,420 

-
-
-
-
-
-
-
-
-
-

376 J 

. 
-
-
-
-

1,270 

-
-
-
-
-
-
-
-
-
-
-
-
-
-

423 J 

-
309 J 

) min 

KR) 
DL 

554 

55.4 

55.4 

55.4 

55.4 

55.4 

111 

277 

55.4 

55.4 

55.4 

55.4 

55.4 

55.4 

55.4 

111 

222 

55.4 

222 

55.4 

55.4 

222 

55.4 

55.4 

55.4 

55.4 

55.4 

111 

111 

55.4 

55.4 

55.4 

55.4 

55.4 

55.4 

554 

55.4 

55.4 

55.4 

55.4 

277 

55.4 

AS 135 min 

(nertfg) 
Result 

15,000 

4,600 

360 J 

1,320 

260 J 

50.2 J 

182 J 

389 J 

573 

DL 

495 

49.5 

49.5 

49.5 

49.5 

49.5 

98.9 

247 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

98.9 

198 

49.5 

198 

49.5 

49.5 

198 

49.5 

49.5 

49.5 

49.5 

49.5 

98.9 

98.9 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

49.5 

247 

49.5 

TabIe-38 0190-020 - Veri Phase Cartwn VOC AS 15.30,60,90, 135 min Page 1 o f2 
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N M e N l A l SS^NVinFA 

GOLDER ASSOCIATES 

NEASE CHEMICAL 

TABLE J8 

VERIFICATION PHASE: CARBON SAMPLING OF 135 MINUTE AIR STIPPING (0190-020) 

S"j!^miry of Tots! ^'u!±:l!ci Aua!y>c> - EPA Meiiiod aiouu 

TOTAL 
VOLATILES 

Isopropylbenzene 
p-Isopropyltoluene 
4-Methyl-2-penUnone 
Methylene chloride 
Naphthalene 
n-Propylbenzene 
Styrene 
1,1,1,2-Tettachloroethane 
1,1,2,2-Tetiachloroelhane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlott>benzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichtoropropine 
1,2,4-TriinethyIbeiizene 
1,3,5-Trimethylbenzene 
Vinyl acetate 
Vinyl chloride 
o-Xylene 
m, p -Xylene 

Csntrot 
(tiR/Ke) 

Result 

-
. 
-

-

-
-
-
. 
-
-
-
-
-
-
-
-
-
-
-
-

59.7 J 
244 J 

DL 

50.1 
50.1 
251 
100 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
50.1 
100 
100 
50.1 
50.1 
100 
100 
50.1 
50.1 

AS iO min 
(.ug/Kg) 

Result 

223 1 

-
-
-
-
-
-
-

3,030 
17,500 
123 J 

-
-
-
-

3,750 
357 J 

-
-
-
-
-

161 J 
580 

DL 

51.0 
51.0 
255 
102 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
51.0 
102 
102 
51.0 
51.0 
102 
102 
51.0 
51.0 

AS 30 min 
, O'S'Kg) 

Result 

320 J 

-
-
-
-
-
-
-

3,190 
13,300 
78.1 J 

-
-
-
-

3,120 

. 
-
-

63.4 J 

-
-

378 J 
1,250 

DL 

49.6 
49.6 
248 
99.1 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
49.6 
99.1 
99.1 
49.6 
49.6 
99.1 
99.1 
49.6 
49.6 

AS 6 

Result 

82.41 

. 

1,210 
1,890 

. 

. 
-
-
-

846 
157 J 

-
-
-
-
-

69.3 J 
216 J 

) min 

Kg) 
DL 

51.8 
51.8 
259 
104 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
51.8 
104 
104 
51.8 
51.8 
104 
104 
51.8 
51.8 

AS 90 min 
(HE/KB) 

Result 

69.1 J 

-
-
-
-
-
-
-

704 
571 

. 
-
-
-
-

294 J 

-
-
-

567 J 

-
-

248 J 
782 

DL 

55.4 
55.4 
277 
111 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
55.4 
111 
111 
55.4 
55.4 
111 
111 
55.4 
55.4 

AS 135 min 
(l»g/Kg) 

Result 

1,050 
602 

264 J 
492 J 

96.4 J 
314J 

DL 

49.5 
49.5 
247 
98.9 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
49.5 
98.9 
98.9 
49.5 
49.5 
98.9 
98.9 
49.5 
49.5 

- Not detected or below adjusted sample detection limit. 
I The analyte was positively identified, but the quantitation was below Repotting Limit. 

DL Method Detection Limit 

Tablc-38 0190-020-Veri Phase Carbon VOC AS 15,30,60,90, 135 mm Page 2 of 2 
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GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 39 

Mix'urc Dcvciopnient and "ocket rciiciiuiiieier Resuiis 

KEMRON 

SAMPLE 
No. 

SE0190-019 
SEO 190-020 

AIR 

STMPPING 
PRETREATMENT 

90 Minutes 
135 Minutes 

REAGENT 
TYPE 

Cement / Class "C" Fly Ash 
Cement / Class "C" Fly Ash 

REAGENT 

ADDITION 

(%) 

7.5/15 
7.5/15 

WATER 

ADDITION 
(%)(.) 

8.15 
8.15 

PENETROMETER TESTING (tons/ft^) 
IDay 

>4.5 
>4.5 

2 Day 

-

3 Day 

>4.5 
>4.5 

4 Day 

-

5 Day 

-

6 Day 

-

7 Day 

-

(1) Reagents were combined together dry and blended. The reagent blend was then slurried with water. All addition rates were 

added on a by-weight basis according to the initial weight of the untreated material used in the mixture. That is for a mixture with a 10% addition 

Table-39 Penetrometer Verification Testing AS & SS Page 1 of 1 
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KemRon 
ENVinONMieNTAL SERVICES 

UOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 40 

VERIFICATION PHASE: Air Stripping and Solidification / Stabilization Evaluations 
Unconfined Compressive Strength @ 21-Day Cure 

KEMRON 

SAMPLE 
No. 

SE0190-019 

SEOl 90-020 

REAGENT 
TYPE 

Cement/Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

REAGENT 

ADDITION 

(%)o, 

7.5/15 

7.5/15 

WATER 

ADDITION 

8.15 

8.15 

DQO 

UCS 
Obs/in") 

15 

15 

UNCONFINED COMPRESSIVE STRENGTH 

Moisture 

Content 

(%) 

20.1 

17.4 

Bulk 

Density 
Obs/ft') 

125.6 

128.1 

Dry 

Density 
flbs/ft') 

104.6 

109.2 

UCS 
(lbs/in') 

704.5 

640.0 

Table^O Veri Phase AS Pre-Treat Eval UCS testing Page 1 of 1 
KEMRON Environmental Services, Inc. 
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GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 41 
VERIFICATION PHASE: TREATED MATERIAL CHARACTERIZATION 

TESTING 
PARAMETER 

PHYSICAL PROPERTIES 

Unit W eighl 

Moisture Conteni 

Percent Solids 

VoliiiTietrii: Expansion 

TEST 
METHOD 

ASTM D2937 

ASTMD2216 

EPA 

-

UNIT 

lb/ft' 

% 

% 

-

RESULTS 
0190-019 

129.3 

20.12 

83.25 

17.77 

RESULTS 
0190-020 

127.6 

17.34 

85.22 

15.09 

Applied Technologies Group 
Kemror Environmental Services, Inc. 
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EN</IRONIt^ HNTAL SERVICES 

GOLDER ASSOCIATES 
NEASE CHEMICAL 

TABLE 42 

VERFICATION PHASE MIX DESIGNS 

KEMRON 

SAMPLE 
No. 

SEO 190-019 

SE:I 190-020 

PRETREATMENT 

STRIPPING 
TIME 

90 minutes 

135 minutes 

REAGENT 

TYPE 

Cement/Class "C" Fly Ash 

Cement / Class "C" Fly Ash 

REAGENT 

ADDITION 

(%)(,) 

7.5/15 

7.5/15 

WATER 

ADDITION 

(%)(.) 

8.15 

8.15 

(1) FLeagente ^•'ill be combined together dry and blended. The reagent blend will then be 

slurried 'vith i. quantity of potable water to be determined. The water addition will 

be based o^ di;veliiping a pumpable reagent slurry to facilitate in-situ treatment. 

Note thai ell addition rates will be on a by-weight basis based on the initial quantity of 

Tablt:-42 Venfication Mix Designs 
KEMRON Environmental Sei-vices, Inc. 
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